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@ In soldering operations, it is unnecessary to 
remove the Celenamel* insulation. Soldering of leads 
is accomplished by dipping in a lead-tin bath at 600F 
to 700F or, in direct application of a soldering iron. 


In either operation a flux of rosin-alcohol is used. 


@ Celenamel* magnet wire—a copper wire in- 
sulated with a film of cellulose acetate comb:ned under 
heat with other resinous materials. The film so pro- 
duced is tough, flexible, continuous, and of high dielec- 
tric strength. The insulation additions preduced with 


Celenamel* films have close and uniform tolerances. 


@ Because Celenamel* is practically impervious 
to the action of hot coal tar as well as petroleum 
napthas, the film withstands the usual temperatures 


encountered during coil impregnation and baking. 


@ Available in sizes 39 and finer. 


belden 


*Trade-Mark Registered 
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there are 
FOUR! 








Four books up—and two to go. Four new books in the engineering series 











for the designer on the royal road to good bearing performance. 


Part Four provides a new, simplified version of bearing load computation. 
In addition to consideration of the general sources of loads and bearing 
reactions, it includes a particularly useful treatment of the loads due to 


various types and arrangements of gears. 


Mailed gratis to engineers and designers. Please use your company letter- 


head and ask for booklet LC. 


See ia iia. 


Nothing Rolls Like a Ball 
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NEW DEPARTURE ‘Se 
BALL BEARINGS - ese 





Double Sealed 
bearing, to 
Standard single 
row width. One 
of many avail- 
able types. 


NEW DEPARTURE © Division of GENERAL MOTORS CORPORATION © BRISTOL, CONNECTICUT © BRANCHES IN ALL PRINCIPAL CITIES 
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INSULATION 


MANUFACTURERS CORPORATION 


*CLEVELAND 14 
1231 Swperior 
Ave., N. E. 


MILWAUKEE 


312 East Wisconsin 
Avenue 


DETROIT 2: 15 Lawrence Avenue 
*Lecal Stocks Available 


Representatives in: 
MINNEAPOLIS 3: 1208 Harmon Place PEORIA 5: 101 Heinz Court 


The wide variety of electrical insulating materials — 
each made by a recognized leader in his particular 
field—gives the IMC Engineer an objective view 
towards product improvement. His knowledge and 
experience qualify him to be the electrical insulation 
consultant on your staff. He and the IMC organiza- 
tion behind him are qualified and desire to: 


1. Assist you in the selection of the best insulating 
materials for the job. 

2. Familiarize you with their proper application. 

3. Suggest ways to eliminate waste. 

4. Increase your production. 


IMC PRODUCTS: Macallen Mica Products—Vartex Varnished Cloth 
and Tapes—Varslot Combination Slot Insulation—Fiberglas Elec- 
trical Insulation—Manning Insulating Papers and Pressboards— 
H. & V. Insulating Papers—Dow Corning Silicones—Dieflex Var- 
nished Tubings and Saturated Sleevings—National Hard Fibre and 
Fishpaper—Phenolite Bakelite—Permacel Adhesive Tapes—Asbes- 
tos Woven Tapes and Sleevings—Iinmanco Cotton Tapes, Webbings, 
and Sleevings—Pedigree Insulating Varnishes—Wedgie Brand 
Wood Wedges. 
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Class 8702 - Type HO-1! 


Compact without Sacrificing Sturdiness, 
Accessibility or Electrical Rating 


af AC or DC operation with change of intermittent- 
duty magnet coil. 
af Contacts are double-break, silver; easily replaced. 
ock and yoke bar are 


af Melamine contact bl 
non-carbon tracking. 


af Barriers confine arcing 
~/ Steel panel mounting and fro 
a/ Vertical action mo 
Magnet coils are easi 
J Mechanical interlocking 


between poles. 
nt connections. 
ision-guided. 


ly removed. 
between contactors 



















‘s simple and effective 
a Electrical interlock bar can be added for 3-wire 
control applications. a “* : Te aed fi 
e, 3, HP, 115 V, or 230 V; AC Rea ily Access! io ore quickly ¢ anged | ’ 
3 removing lower portion of split magnet frame. Electrice 
; DC, , HP Interlock Bar {shown removed) easily added for 3-wire 


af Ratings: AC single phas 
three phase, 1 HP 220, 440 and 550 V 
115 or 230 V.- 


Fee 
D SQUARE [) COMPANY 
a re 


control applications. 


MILWAUKEE mek a eh a 









ace 
S.A., MEXICO CITY, D.F. 


© « SQUARE D de MEXICO, 





SQUARE D COMPANY CANADA LTD. TORONT 
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EVERSING CONTACTORS start, stop and reverse AC squirrel 
cage motors where overload protection is not required, 





or is provided separately. 

The new Type H contactor is the smallest of a line which 
includes seven other sizes—all designed to the same high 
standards of construction and performance. 

Long mechanical life, high rupturing capacity, complete 
accessibility,and ample wiring space simplify installation 
and maintenance. Application range is extended by avail- 
ability of additional electrical interlocks that can be in- 
stalled in the field. Either melting alloy or bimetal types 
of overload relays can be added to space provided on 
contactor base. 

Reversing contactors are available in a variety of en- 
closures designed to shield live parts from accidental con- 
tact; to protect the starter mechanism from dirt, oil, or 
excessive moisture; and to guard against fire and explosion 
when installation must be made in hazardous locations. 








POLYPHASE HP RATINGS (Maximum) 


co ei 
vousoo ToT 1 [Tu] m [wiv] 
rao [1 [2 [3s | 15 | 30 | 50 | 100 | 
raao_| 1 | 2 | 7%] 25 | 50 | 100 | 200_| 
rsso_| 1 [2 [7%] 25 | 50 | 100 | 200 








Pendant Type Push Button Stations are used on 
crane and hoist applications where forward 
or reverse motion is required. Buttons are 
mechanically interlocked to prevent closing 
both contacts simultaneously. Contacts will 
handle up to Size IV (150 ampere) contactors. 
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Write for reversing contactor Bulletin 7702 (DC) or Bulletin 
8702 (AC). Bulletin 207 illustrates and describes Square D's 
complete line of machine tool control. For your copies address: 
Square D Company, 4041 N. Richards St., Milwaukee 12, Wis. 





NEMA Size lll - 1}OOAmpere 
Also Sizes IV and V 
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Equip Machine Tools with 
Waener Motors 


Because of their ability to deliver smooth, always dependable 
power, Wagner Motors have been used extensively and recom- 
mended by many widely-known machine tool manufacturers. 


Take a tip from the experience of these manufacturers—if you 
want your industrial tools and equipment to operate smoothly, and 
with a minimum of costly “down time’’ caused by motor failure— 


Wagner manufactures o choose Wagner Motors, too. 


diversified line of motors . ° : re 
oe meet aati ee =6F Sales and service branches are located in twenty-nine principal 


requirements. More than ~~ cities. Call our nearest branch office for advice on your motor 
fifty-five years of motor : 


building experience stands 3 : application problems. Trained field engineers will be glad to help 

behind every motor bear- Lee os you. For full information on the complete line of Wagner Motors, 

ing the Wagner name. : i 1 ° ° » 
write for Bulletin MU-185. A copy will be sent you immediately. 


Wagner Electric Grporation 


6454 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U. S. A. 


Consult Wagner Engineers on all Electric Motor Problems 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS - 
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it’s as simple as this: 
Textiles and other materials pass under the 

smooth-surfaced twin wheels. And the worm- 
drive gears inside the counter cause the 5 


figures to indicate directly in yards, feet, meters, 


Cc o 
Lola thd Je Mir 
Te A 
.. and other types of wheels, even grooved ones, can be had, 
for other purposes and materials. 


°F foe. 
or other units. The wheels are one foot in circumference 
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hd 
strokes, operations, trips, volumes, light-flashes, hand-movements, or anything 


fe) 
This Reset Worm-Driven Counter is one of scores... yes, scores. . . of Standard 
else you want to count. And if a Standard Veeder-Root Counter won't meet your 
You can count on that.. 


Veeder-Root Counters which count in terms of linear units, pieces, revolutions, 


VEEDER-ROOT INC., 


needs, then “Counting House” engineers can design a special counter that will. 
. write. 


HARTFORD 2, CONN. 
In Canada: Veeder-Root of Canada, Ltd., 955 St. James Street, Montreal 3 
AUGUST 1948 


In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, Croydon, Surrey 
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No other socket screw 


can be wrenched up 
as tightly as 


BRISTOL'S 


Because of Bristol’s 
Multiple-Spline de- 
sign, all the force 
applied in wrenching 
up is directed into 
rotary motion. This 


permits tightening far beyond the limits 
of ordinary screws. Result: tighter grip 


. .. greater holding power! 


CONQUER VIBRATION... Bristol’s 
Multiple-Spline ‘socket screws resist 
loosening under severe shock and vibra- 
tion . . . are ideal for vibrating shafts 
. . . for mechanisms frequently disas- 
sembled . . . for hard-to-reach fastening 
points. 


PRECISION THREADING .. . careful de- 
sign, close tolerances plus a complete in- 
spection system add up to a product 
that is accurate, uniform, spins easily 
into place, fits perfectly, wrenches up 
tightly . . . gives you quicker, easier 
fastening . . . lowered assembly costs. 


INTERNAL WRENCHING... gives de- 
sign advantages — less pocket allowance 
in your product for wrench movement 
. reductions in flange sizes — makes 
possible neater, more compact design. 


Write for bulletin and prices. THE 
BRISTOL COMPANY, Mill Supply 
Division, 153 Bristol Road, Waterbury 
91, Connecticut. 


MOST EFFICIENT MECHANISM 
FOR TRANSMITTING TORQUE 


The multiple-spline principle is used on 
aircraft propeller shafts and on auto- 
mobile transmission shafts because of 
its high efficiency in transmitting 
torque. In socket screws, the multiple- 
spline directs all the wrenching force 
into rotary motion . .. develops great- 
est holding power. 
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VARIDRIVE 
MOTORS 


At the command GF ’ of your hand 


ANY SPEED=ANY TIME=WITH ANY LOAD 


U.S. VARIDRIVE MOTOR 


Modern equipment is increasingly required to operate under exacting condi- 
tions. Factors contributing to efiiciency of production are of prime importance. 
To obtain Azghest productivity, your machines must be speeded up or slowed 
down to the exact rpm best suited for the work and the operator. Fixed speeds 
no longer can be depended upon for any and all work. Variable speed is the 
answer. With the new U.S. Varidrive motor you obtain any speed instantly. 


It is a compact unit as easily installed as an ordinary motor. 1 to 10,000 rpm. 
Please request illustrated Bulletin 


xX 
* * 
The QUALITY LINE of Power TR aT 
VARIDRIVE MOTORS ..... . . . . for infinite speeds cs) 
SYNCROGEAR MOTORS ..... . . . for multiplied power py, 

VERTICLOSED MOTORS. ..... . . for deep well pumping 

UNICLOSED MOTORS ... . . . . . Horizontal and Vertical te cy M O TORS 
UNIMOUNT MOTORS... . . . . . . Horizontal and Vertical 


TOTALLY-ENCLOSED MOTORS ... . . . for hazardous services 
AUTOSTART Buffers 


U.S. ELECTRICAL MOTORS Inc. 
ATLANTIC PLANT: MILFORD, CONN. + PACIFIC PLANT: LOS ANGELES 54, CALIF. 
District Offices: Boston 16, New York 6, Philadelphia 2, 
Pittsburgh 22, Chicago 8, San Francisco 7, Seattle 4. 











IN SECONDS, you can reproduce any 
drawing as any one of a variety of Ozalid 
prints. 


You simply select the desired type of 
Ozalid sensitized material . . . place your 
drawing on it .. . and feed into the Ozalid 
machine. 


Thus, every drawing has a future 
which you control. A future which allows 
you to always match the print to the job 
at hand . . . and realize these definite ad- 
vantages in drafting room, shop or office. 


1, WILL COLOR CODING HELP? 





Your drawings can be reproduced with 
black, blue, red or sepia lines on a white 
or tinted background. Thus, you can 
color code prints of different depart- 
ments or operations— speed routing, re- 
duce possibility of error. 


2. PREFER PRINTS ON LIGHT, 


STANDARD, OR HEAVY WEIGHT PAPER?. 





You can make all three types with Ozalid 
... to suit your specific requirements. 
Light or standard weight prints for or- 
dinary use or convenience in filing; heavy 
weight prints for reference charts, man- 
uals, etc. You can even make Ozaprints 
with reproductions on both sides of the 
sheet. 


3. ARE EXTRA MASTERS NEEDED? 


You can make translucent Ozalid Inter- 
mediates directly from your tracings... 
and use these as Masters in your print- 
making. This eliminates wear and tear 
on the original . . . also provides Masters 
for different departments, branches, sub- 
contractors, etc. Ozalid Intermediates 
are actually better to print from than 
original drawings—for they increase line 
densities and can be made on new plastic- 
coated surfaces . . . impervious to stain- 
ing and smudging. 


; 4. WILL CHANGES OR ADDITIONS 


BE MADE TO ORIGINAL ? 





Valuable drafting time is saved with 
Ozalid. Instead of altering your original 
...you can make your changes or addi- 
tions on a translucent Ozalid print. New 
products—like Ozalid Strip Film—with a 
transparent adhesive base—can be used 
to transfer title blocks or sections from 
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Now... Every drawing has this future! 


one drawing or translucent Master to 
another. 


5. WANT: TO COMBINE ONE 


DRAWING WITH ANOTHER ? 





Assume that you wish to show the de- 
tails of two or more drawings on one 
print—here’s how easy it is: Make a 
transparent Ozalid film print of each 
drawing .. . then overlay these on a sheet 
of Ozalid sensitized paper and process. 


You get a composite print —all details 
exactly as you want them. A big advan- 
tage in evaluating floor plans, work lay- 
outs, wiring diagrams, etc. 






6. WANT TO ELIMINATE 
PRINT REPLACEMENT ? 


If grease and grime are a problem in the 
shop or field, make your work prints on 
durable Ozaplastic, which can be cleaned 
in seconds with a damp cloth. 


ALL OZALID PRINTS PRODUCED 
IN SAME MANNER 


* No tie-ups when you shift from one type of print production to another. Simply 


choose your Ozalid material . 


velops it. Standard work prints are produced in 25 seconds. 






. . and your Ozalid Streamliner exposes and dry de- 


* Your drawings can be up to 42 inches wide, any length. Roll stock or cut sheets 
can be used. (Special machines accommodate 54” wide drawings.) 


* You—or anyone else—can be the operator. A few hours and you’re an 


“expert.” 


* See all the Ozalid prints you make from any drawing . . . and learn full story. 


Mail coupon today. 





prints. 


DEPT. NO. 114 


oO Z A L t D A Division of General Aniline 


& Film Corp., Johnson City, New York 


Gentlemen: Please send free copy of Ozalid Stream- 
liner booklet containing samples of 10 types of Ozalid 


EE 
Company 
Address 









Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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a switch that goes into action by means of 5 ide Sy Calis, be OWS 


The expression, “it won't meet our 
actuation requirements, simply doesn't 
apply to MICRO precision switches 
for they can be operated by many 
means of actuation ... slides, cams, 
thermostatic bellows, bimetallic strips, 
and coins, to mention but a few. When 
adapting MICRO precision switches 
to your product as a means to limit 
machine operation...to provide safety 


SWITCH 


FREEPORT, ILLINOIS, U.S.A 


features . . . to control temperatures or 
to make equipment automatic, they 
offer versatility to the point of con- 
venience. 


You'll find MICRO precision 
switches widely used today on equip- 
ment to package products, bottle fluids, 
dispense drinks, control electronic 
tubes, operate coin machines, and as 
an important part of a host of other 
operations. 


Therefore, if you make electrically 
controlled equipment, have your en- 
gineering department check the op- 
portunity to improve it with MICRO 
precision switches. 


Have your engineers contact 
MICRO SWITCH specialists at any 
of the offices listed below or write 
direct to MICRO SWITCH, Freeport, 
Illinois. 


BRANCH OFFICES: CHICAGO 6, 308 W. Washington St.; NEW YORK 17, 101 Park Avenue; CLEVE- 
LAND 15, 2536 Euclid Avenue; LOS ANGELES 14, 1709 West 8th St.; BOSTON 16, 126 Newbury Street 


SALES REPRESENTATIVES: PORTLAND, ORE., 917 S. W. Oak Street; ST LOUIS 5, 6625 Delmar; 
DALLAS, TEXAS, Irwin-Keasler Bldg.; TORONTO, Ontario, Can., 11 King St. W. 
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offer every conceivable form 


of actuator to meet your methods of actuation 


iHere area few... all part of the switch to 


INSURE PRECISION 


““M"’ Lever Actuator 
accel la 


Pin Plunger Actuator 


se cet 
| 


Designed for applications where For slow moving cams, slides 
the movement of the actuating and similar actuating devices— 
device can be accurately con- spring loaded to hold plunger 
trolled. pin normally depressede 













“S" Plunger Actuator “M2” Roller Lever Actuator 


ues 


For applications where over- 
travel of the actuating device 
is needed. Allows 0.062 inch 
overtravel. 


et 
























For use with fast moving cams 
and slides. 


“D" Plunger Actuator **M22" RollerLever Actuator 


es ‘ 


For use with slow moving 
cams. Provides 0.052 inch over- 
travel, 





For fast cam action—similar to 
“M2” but requiring less space. 





“Q1" Plunger Actuator ““W"’ Lever Actuator 





eure. 


For slow moving cams or slides. 
Downward force on the lever 
depresses the “pin” plunger. 


For mounting through panels. 
/32 inch overtravel is pro- 
vided. 


“L” Leaf Actuator ““W2"’ Roller Lever Actuator 


r. | 
For applications with operat- 
ing means that combine small 


force with limited movement. 
Overtravel limit 1/16 inch. 





For lower operating force and 
fast cam operation. 


“L2” Roller Leaf Actuator 


\? 


operation by clock motors , 
and other low-energy means. For fast cam and similar actu- 
Overtravel limited to 1/16 ation. Similar to ““W2" but re- 
inch, quiring less space. 


“‘W22" RollerLever Actuator 
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Where others are using 


MICRO Precision Switches 


Electric 
Watering Fountain 


MICRO precision 
switch is used to pre- 
vent water from going 
below approximately 
45° F. 


Industrial Glue Pot 


A MICRO precision 
switch mounted in 
base, acts as thermo- 
stat to control temper- 
ature of water bath. 


Circulating 
Electric Heater 


A MICRO precision 
switch is connected in 
series with heater and 
mounted in air stream 
of fan, disconnects 
heater if air flow fails. 


Two Position 
Control Unit 


This device may be 
employed as a float or 
liquid level control, or 
as a manual selector or 
control. 


Thickness Gaging 
and Control 


The MICRO precision 
switch is actuated by 
the rise of an adjust. 
able follower which 
passes over material or 
parts passing beneath 
the roller. 
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F YOUR PRODUCT uses metals, the 
I growing shortages are far from news 
to you. Supply limitations are already too 
apparent to manufacturers and product 
designers. And here are the reasons why 
authorities now foresee a continued short- 


age in metals: 


National defense buying... 
ECA... 
Unprecedented domestic demand... 


Steel, you’ve read for months, is short . . . 
and growing shorter. Most analysts agree 
that the pinch is on. . . and will continue 


... in practically every metal. 


Your answer to the shortage is plain. It is 


Monsanto Plastics. 


In addition, you can plan now for depend- 
able supplies from Monsanto. You can get 
dependable production from hundreds of 
fine molders and fabricators with ample, 
expanded facilities. 


NA | 
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A PLASTIC FOR 


THERMOSETTING MOLDING 
COMPOUNDS 


For compression and transfer molding. 


Resinox* — phenolic 
Resimene* — melamine 


THERMOPLASTIC MOLDING 
COMPOUNDS 


For extrusion and injection molding. 


Lustron* — polystyrene 
Lustrex—heat-resistant polystyrene 


SHEETS 


For heat forming, blow molding, stamp- 
ing, drawing, machining, and other 
standard tool methods. 


Nitron* —cellulose nitrate 
Fibestos* — cellulose acetate 
Vuelite* —embossed cellulose ace- 
tate 


IF METALS ARE DELAYED 
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EVERY INDUSTRY 


INDUSTRIAL RESINS 


For impregnating, coating, laminating 
and adhesion. 


Resinox* — phenolic 


Resimene* — melamine 


FLEXIBLE FILM 


For heat sealing, sewing, cementing, 
and other standard fabricating methods. 


Ultron—vinyl chloride 
Vinyl! Butyral 


CONTINUOUS RIGID FILM 


For heat forming, blow molding, stamp- 
ing, drawing, stitching and other stand- 
ard fabricating methods. 


Vuepak* — Crystal-clear packaging 
material 

Fibestos*—Continuous cellulose ace- 
tate * Reg. U.S. Pat. Off. 


LOOK HOW PLASTICS DELIVER! 











Monsanto’s 300% Production increase 
promises steady Flow of Plastics! 


Reduced supplies, stalled production, soaring 
unit costs... are all possible results of the grow- 
ing shortage of metals. With ECA, defense buy- 
ing and high domestic demand, no wonder 
manufacturers and designers fear the worst. 
But you can avoid the pinch by planning your 
products with Monsanto Plastics . . . for these 


action-compelling reasons: 


STEADY SUPPLIES of plastics are 
promised by tremendous increase in 
productive capacity for plastic raw materials 
... a full 300% increase by Monsanto since the 


war. 


BETTER ON-TIME PRODUCTION is 

easy to get with the right Monsanto 
plastic... and the ready-to-go facilities of 
hundreds of quality molders and fabricators. 
The use of plastics is essentially simple and 
economical . . . eliminates expensive steps in 
manufacture, assembly, stamping, machining, 
painting... (a maker of milking machines now 
uses one part instead of twenty... a refrigerator 
manufacturer uses 5 pounds of Monsanto’s 


Lustron instead of 25 pounds of metal parts). 








BETTER MATERIALS. Here is a list of 


advantages offered by Monsanto Plas- 


tics: 
All-through color Lustrous finish 
Light weight (lighter Rustproofness 


than “light Chemical and 


metals’’) solvent resistance 
Excellent electrical Freedom from 
properties taste and odor 


Perhaps you’ve “looked into plastics before.” 
But have you done so lately? There are many 
new developments, improvements . . . even 
new materials. 

Remember, a fine group of molders and fab- 
ricators are ready to help you with your plastics 
problems. Monsanto’s technical council com- 
posed of experts in a variety of plastics mate- 
rials is always available to answer your ques- 
tions on material, selection, methods, design, 


merchandising and promotion. 


FREE CATALOG OF MONSANTO PLASTICS... 


yours for the asking . . . this new 
20-page illustrated story of Monsanto 


Plastics will provide you a full back- 
ground of information on Monsanto's 
family of plastics... one of the largest 
in the entire industry. 


























MONSANTO 


CHEMICALS ~ PLASTICS 



















SERVING INDUSTRY...WHICH SERVES MANKIND 


MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION 
Dept. No. EMP 8, Springfield 2, Mass. 
[] Please send me your 20-page catalog. 


CL) I would like to ask a question about Monsanto Plastics 
for my product. (Please cover question fully and attach 
to this coupon ) 


DR cneneeniiitinlienn Title 
Company 
Address 


City 














HONED RACEWAYS 
give HOOVER ball bearings 


()z longer life 


: 
i 
| 
| 
| 


; 
; 


POLISHED 
GROUND 





Long after the average ball bear- 

ing has been replaced, Hoover 

Honed Raceway Bearings will still be 

operating quietly, smoothly and eff- 

ciently. Hoover Ball Bearings follow the 

usual processes of grinding and polishing. Then 

comes a third step, a plus feature that only 

Hoover offers. The bearings are honed by an exclu- 

sive method on special Hoover machines. The result is 

raceway curvatures representing the closest approach to 

perfection it uniformity, precision and smoothness ever 

achieved on a commercial basis. This means increased life and 

load capacity and a degree of quietness of operation duplicated 

only by expensive laboratory samples. Specify Hoover Ball Bearings 
and secure the plus values of honed raceways. 


i OF BEARINGS 
i 





America’s only Ball Bearing with HONED RACEWAYS 


ANN ARBOR, MICH. 
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HOOVER BALL AND BEARING CO., 






















COMPARE THE ECONOMICS 
OF ALUMINUM CASTINGS 


with what you're using now 








In today’s metal market, you'll probably find that for many 
castings, the price of finished parts in aluminum is lower than 

the price in the common heavy metals. Surprised? But that’s An Alcoa Castings Case History 
not all you save! 

As a rule, you can save at least half the weight by switching 
to aluminum castings. You can gain that 50% saving in weight 
without sacrificing strength. You can finish aluminum castings 
easier . . . they don’t require painting to keep them bright. 

Prompt delivery saves money, too... you can get aluminum 
castings almost immediately from any of Alcoa’s 10 modern 
casting plants. You can get into full production without delay. 

Telephone the nearby Alcoa sales office for prompt quotations 
on your casting requirements. ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Bldg., Pittsburgh 19, Pa. Sales offices in 54 leading cities. 
















A manufacturer of automo- 
tive parts was able to cut 
his cost of a finished part 
12 to 17 cents by switching 


from cast iron to aluminum 


permanent mold castings. 





ALCOA CASTING PLANTS AT BRIDGEPORT, CONN. + CLEVELAND 
DETROIT -« GARWOOD,N. J. + CHICAGO, ILL. » LOS ANGELES 


PERMANENT 
e MOLD * 
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As one of the means of assuring you the very best quality 
wire, each Chase copper-alloy wire coil is subjected to this 
severe twist and reverse twist test. 


cold-heading No seams, slivers or other surface physical defects can 
: hide from this searching test. And it’s just one of many! 
aves this Chase wire for cold-headed products is also subjected to a 


ELING compressing or upsetting test that simulates a very severe 
heading operation. 


In addition, Chase wire must be uniform in surface tex- 
ture and color, have accurate dimensions, be precisely 
tempered. And there’s a Chase copper-alloy wire for every 


need! Write the nearest Chase Warehouse or Service 
Office, and be sure of the best. 


he Nations Headdguatlens fot 
| C ha SC BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS 1S THE CHASE NETWORK... handiest way to buy brass 
ALBANY? ATLANTA BALTIMORE BOSTON CHICAG9 CINCINNAT! CLEVELAND DETROIT HOUSTON? INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER! SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (tindicates Sales Office Only) 


Chase wire for 
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Approximately 
full size 


DeEsIcn engineers already have utilized the 
SB-1 for over 10,000 control combinations on. cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean 
longer life and low initial cost. There’s a standard 
SB-1 for most jobs. If a standard can’t satisfy, 
we'll build what you want from standard cams, 
contacts, and fingers of the basic design. 


A variety of attractive switch handles, and 
Se. q water-tight, dust-tight, oil-immersed, fabricated- 
a 


metal, or explosion-proof housings are available to 


* it S th ” ae CONTROL fit your particular installation problems. 


Your nearest G-E sales representative will be 

AND glad to assist you in the selection of an SB-1. Also, 
ask him for a copy of GEA-4746 which gives ad- 

TRANSFER ditional information about the SB-1, or write to 
Apparatus Department, Section 856-6, General 

SWITCH Electric Company, Schenectady 5, New York. 


GENERAL @ ELECTRIC 





NPROGIALTY 
CAPACITORS 


These publications will be of value to you. GEA-640B—an 
interesting picture story on capacitors. GEA-2621 and -4357 
on d-c capacitors. GEA-2027 on general a-c capacitors. 
GEA-2526 and -4655 on ballast capacitors. Write Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 





Tixex are your capacitors. By and large, 
they are the result of challenges made on 
the drawing boards of your equipment de- 
sign engineers—challenges that have led 
us to new concepts in capacitor develop- 
ment and design. 


We have made contributions—the in- 
troduction of the liquid dielectrics Pyranol 
and Lectronol, the development of thin 


GENERAL 


kraft paper and Lectrofilm, and the use of 
silicone rubber bushings and gaskets—all 
evidences of our efforts toward smaller 
size, lower weight, higher quality, and 
lower-cost capacitors. 


But basically these capacitors have been 
built to meet your needs. We hope sin- 
cerely that you will call upon us whenever 
we can be of assistance. 


ELECTRIC 
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For price and delivery on the above components, write your 
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Here is what you have been waiting for! 


Heat-Resistant Sta-Kon Connectors 


Heat-resistant Sta-Kon terminal con- 
nectors installed in an automatic home 
ironer. The Sta-Kon connectors shown 
bere are made of solid Nickel to resist 
the high operating temperatures of 
the ironer unit. Sta-Kon connectors 
are made by the Thomas & Betts Co., 
Inc., of Elizabeth, N. J. 


SOLID NICKEL, TO WITHSTAND UP TO 1900° F. 


Here is good news for manufacturers with special high 
temperature problems. There has been an important 
addition to the famous family of Sta-Kon Connectors. 

Made of pure, highly corrosion-resistant nickel, this 
new connector is resistant to embrittlement, destructive 
oxidation and softening under conditions involving ele- 
vated temperatures. These characteristics recommend 
it for terminating heater elements and other applica- 
tions where severe heat conditions are anticipated. 

Like other Sta-Kon Connectors, the new heat-re- 
sistant connector is affixed to the wire with a Sta-Kon 
staking tool. This makes a mechanical connection capa- 
ble of withstanding both tension and vibration. Sta-Kon 
Connectors can be used with all types of wire—solid, 
stranded, or flat. 

Staking tools are available in both hand and power 
models. With the power tool, connectors can be affixed 
at a speed of 750 to 850 per hour. 

In addition to being heat-resistant, the new nickel 
Sta-Kon Connector offers other important advantages. 
The need for expensive brazing is eliminated, because 
even semi-skilled workers can get solid, vibration-proof 
connections with staking tools. Sta-Kon Connectors are 
of particular value with flat wire, since they eliminate 
troublesome wrap-around mechanical connections. 


EMBLEM .. OF SERVICE 


NICKEL ALLOYS 


TRAGOE mate 


MONEL* + ’’K’’* MONEL « “’S’’* MONEL « “’R’’* MONEL « “KR’’* 
MONEL * INCONEL* + NICKEL « “L’’* NICKEL « “’Z’’* NICKEL 
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The new heat-resistant Sta-Kon Connector is avail- 
able in a range of sizes to meet most manufacturing 
needs. Stock sizes accommodate flat wire from 3/64” 
x .021” to 3/16” x .040”, round wire from #24 to #14 
A.W.G., stranded wire from .020” to .090”. Punched 
hole sizes are available to fit screws from #4 to #10. 


FREE! Staking tool and samples 
of Sta-Kon Connectors 
Here is a chance for you to test the new Sta-Kon Con- 
nectors in your own shop at absolutely no cost. 


If you are an accredited manufacturer, simply fill 
out and mail the coupon. You will receive, free, a hand 
staking tool together with samples of Sta-Kon Con- 
nectors. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. “Reg. U. S. Pat. Off. 
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{ The Thomas & Betts Co., Inc. 

| Elizabeth, N. J. 

i Please send me my staking tool and sample 

' Sta-Kon Connectors. 
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If you can supply us with 12 to 24 gauge 
sheet steel, we will buy the steel from you and 
ship the pound for pound equivalent in 

EITHER 

—Lyon standard products—any selection of 
items in production at regular published 
prices (see partial list below) 

OR 

— your own assemblies, subassemblies or parts, 
etc., for your product —to your specifications 
—in an even wider range of gauges—8 to 30. 


A PARTIAL LIST OF LYON PRODUCTS 


® Shelving © Kitchen Cabinets @ Filing Cabinets © Storage Cabinets ¢ Conveyors © Tool Stands ¢ Flat Drawer Files 

© Lockers -@ Display Equipment e¢ Cabinet Benches © Bench Drawers © Shop Boxes ® Service Carts ¢ Tool Trays ¢ Tool Boxes 

e Wood Working Benches ¢ Hanging Cabinets ¢ Folding Chairs e Work Benches ® Bar Racks © Hopper Bins ¢ Desks ® Sorting Files 
© Economy Locker Racks ©@ Welding Benches © Drawing Tables ¢ Drawer Units © Bin Units © Parts Cases @ Stools @ Ironing Tables 
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Compact Design... 
Unlimited Circuits... 


... plus terminals 


that really stay put! 





HEY’RE small, they’re flexible, they’re ruggedly 

designed. That’s the story of the RS 50 and RS 60— 
two Mallory switches especially designed for radio receiver 
applications where low torque indexing is required. 


An outstanding feature of these switches is the two-point 
stapling which assures that terminals won’t work loose. 
The terminals themselves are made of heavy spring brass 
for strength, silver plated, formed for flexibility, insuring 
low contact resistance. 


Many other features are notable too: the improved low-loss 
phenolic in stator and rotor . . . the star wheel ball index- 
ing with 30° between positions . . . silver-to-silver double 
wiping contacts . . . where desired the exclusive Mallory 
silver-indium treatment may be applied to rotor segments 
permitting higher contact pressure with lower, smooth 
operating torque and a minimum of contact resistance with 
extremely low noise level and long life. 


The RS 50 is made with from 2 to 10 positions—the RS 60 
with from 2 to 5. For more details, write for engineering 
data folder. 


P. R. MALLORY & CO., Inc., 
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Ask for RS Specification Sheets 


Printed on thin paper to permit blueprinting, these sectional 
drawings indicate standard and optional dimensions—make 
it easy for you to specify Mallory RS switches built to meet 
your circuit requirements. Ask your nearest Mallory Field 
Representative or write direct for a supply. 


_ SWITCH 


nd APPLIANC 


INDIANAPOLIS 6, INDIANA 


What They Are 

Fiberglas*-mica combination products are 
made by bonding layers of mica films on, or 
between, Fiberglas cloth, or between Fiber- 
glas cloth and paper, with either an organic or 
high heat-resistant (silicone) binder. This 
combination of Fiberglas which is inorganic— 
with its great tensile strength and ability to 
withstand the effects of high temperatures 
and moisture—and inorganic, high dielectric 
mica, makes an ideal Class B insulating 
material. These Fiberglas-mica combination 
products conform to the standards of the 
National Electrical Manufacturers Associa- 
tion on built-up mica flexible sheets and tapes. 


Where They Are Used 


Fiberglas-mica combination products are 


) FACTS 


used as ground or slot insulations in motors 
and generators, phase insulations, transform- 
er coil insulations, coil wrapping tapes, end 
insulations, cable splices—wherever mechani- 
cal and electrical requirements are severe and 
the maximum safety factor is desired. 


G Forms Available 


They are available, with organic binder, in 
thicknesses from 5 to 35 mils. Special thick- 
nesses can be provided on order. The Fiber- 
glas cloth may be applied on both sides— 
facing thicknesses can be varied. Thinner 
products, in tape form, are sometimes made 
with very thin paper on one side and Fiber- 
glas cloth on the other face. With silicone 
binder, the thickness ranges from 4 to 12 mils. 
Both types available in standard sheets 36’ 
square and in standard tapes. 
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Who Makes Them 


Asheville-Schoonmaker Mica Co., New York, 


New York 


Continental-Diamond Fibre Co., Valparaiso, Ind. 
The Macallen Co., Boston, Mass. 

Mica Insulator Co., Schenectady, N. Y. 
National Electric Coil Co., Columbus, Ohio 
New England Mica Co., Waltham, Mass. 


Who Sells Them 


Distributors and representatives selling Fiber- 
glas-mica combination products. 


Atlanta, Ga. 
Insulation & Wires Inc. 
Mica Insulator Co. 


Baltimore, Md. 
Brooks Electrical Supply Co. 
Continental-Diamond Fibre Co. 


Belleville, N. J. 
Technical Products Co, 


Birmingham, Ala. 
Continental-Diamond Fibre Co, 
Mica Insulator Co. 

National Electric Coil Co. 


Bluefield, W. VA. 
National Electric Coil Co, 


Boston, Mass. 
Continental-Diamond Fiber Co. 
Insulation & Wires Inc, 

Mica Insulator Co, 


Buffalo, N. Y. 
Continental-Diamond Fibre Co. 


Chicago, lil. 
Continental-Diamond Fibre Co. 
Insulation Manufacturers Corp. 
J.J. Glenn & Co. 

Mica Insulator Co. 
National Electric Coil Co. 


Cincinnati, Ohio 
Mica Insulator Co, 


Cleveland, Ohio 
The Allied Rubber & Mica Co. 
Consumers Rubber Co. 
Continental-Diamond Fibre Co. 
Insulation Manufacturers Corp. 
Mica Insulator Co. 
National Electric Coil Co. 


Prehler Electrical Insulation Co. 


Columbus, Ohio 
National Electric Coil Co, 


Dallas, Texas 
Continental-Diamond Fibre Co. 


Dayton, Ohio 
Continental-Diamond Fibre Co. 
Insulation Manufacturers Corp. 


Detroit, Mich. 
Continental-Diamond Fibre Co. 
Insulation & Wires Inc. 
Insulation Manufacturers Corp. 
L. Carkeek 
Wise Equipment Co, 


Denver, Colo, 
Continental-Diamond Fibre Co. 
Electrical Specialty Co. 


Grundy, Va. 
National Electric Service Corp. 


Harlan, Ky. 
National Electric Coil Co, 


Hazel Park, Mich. 
Mica Insulator Co, 


Houston, Texas 
Continental-Diamond Fibre Co. 
Insulation & Wires Inc. 


Indianapolis, Ind. 
Continental-Diamond Fibre Co. 


Los Angeles, Calif. 
¢ dD. parecer Oo. 
lectrical § ialty 
Marwood Teeited 
Mica Insulator Co, 
National Electric Coil Co, 
Tri-State Supply Corp. 








FIBERGLAS-MICA 


COMBINATION 
PRODUCTS 


Milwaukee, Wisc. 
Continental-Diamond Fibre Co. 
Insulation Manufacturers Corp. 
Mica Insulator Co. 

R. J. Wittenburg 


Minneapolis, Minn. 
Continental-Diamond Fibre Co. 
Insulation Manufacturers Corp. 

New Orleans, La. 
Continental-Diamond Fibre Co. 


New York, N. Y. 
Continental-Diamond Fibre Co. 
F. A. LaChance 
Insulation & Wires Inc, 

L. K. Detwiler 
Mica Insulator Co. 
Mitchell Rand Insulation Co. 


Omaha, Neb. 


Continental-Diamond Fibre Co. 


Peoria, Ill. 
Insulation Manufacturers Corp. 


Philadelphia, Pa. 
Continental-Diamond Fibre Co. 
Mica Insulator Co. 

National Electric Coil Co. 


Pittsburgh, Pa. 
Continental-Diamond Fibre Co. 


Earl B. Beach Co. 
National Electrie Coil Co. 
W. A. Bittner 


In addition to Fiberglas-mica combination prod- 
ucts, Fiberglas-base materials are available in all 
forms commonly used in the manufacture and 
maintenance of motors, generators and other 
electrical equipment. For information on the 
complete line, write: Owens-Corning Fiberglas 


EET 
ty \e 
Marwood Limited 
Rochester, N. Y. 
A. W. Schmitz 
E. M. Wolcott 
Mica Insulator Co. 

St. Louis, Mo. 
Continental-Diamond Fibre Co. 
Insulation & Wires Inc. 

Mica Insulator Co. 


Sait Lake , Utah 
National Electric Coil Co. 


Electrical Specialty Co. 

Marwood Limited 

Mica Insulator Co. 

National Electric Coil Co, 

Tri-State Supply Corp. 
Schenectady, N. Y. 

Mica Insulator Co. 


Spartanburg, S. C. 
Continental-Diamond Fibre Co. 


Toronto, Canada 
National Fibre Co. of Canada, Ltd. 


Washington, D. C. 
Continental-Diamond Fibre Co. 

























Corporation, Dept. 866, Toledo 1, Ohio, for a 
copy of the “Fiberglas Electrical Insulating 














Materials” manual. Branches in principal cities. || 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


*Fiberglas is the trade-mark (Reg. U. S. Pat. OWENS-CORNING 
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ELECTRICAL 
INSULATING 
MATERIALS 


with glass fibers by Owens-Corning Fiber- 
glas Corporation. 
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Porsdos is made from 100 percent 
rag paper combined with "Vartex"’ 
black bias varnished cambric. 
This product is characterized 
by its unusual flexibility, 
toughness, and high 
dielectric strength. 


EA eM ee 

ELECTRICAL INSULATION DEPARTMENT * WOODBRIDGE, N. J. 
{ bsiaciepasatsay Cantacls Cloth i uae satcieaia 
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Nearly everyone with experience in die casting knows ey ay 
that developed small, extremely ay 
fast machines for small parts. We are now Rory => 


equipped with a battery of these machines for aD 
contract casting. specializes in ad eD 
high quantity production of zinc and aluminum ay 
die castings in small, medium or large sizes. yD 
If you have die casting requirements, please 


send your inquiry to the home office of pb 
in Madison, Wis. & 





MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marais, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 

WM. COULTHARD & CO. Lid., Carlisle, England, sole agents for England, most Exropean 

countries, India, Australia, and New Zealand, 
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Frank Carlson 
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Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado, Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


| *Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
Koad. of the Deity Siitziuleners 
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Check up 


on Bronze Welding wow 


When this 7-foot gear broke in half, a whole production unit depending on it stopped 
dead in its tracks. But in less time than it would take to complete foundry preparations 


for a new casting, the broken gear was bronze welded and ready for machining the 
two bores. Alignment of the teeth was excellent, and only a small amount of hand finish- 


ing was necessary. The Super Arc Welding Company of Detroit did the repair job, using 
235 pounds of Anaconda Tobin Bronze Welding Rod. 


Even in the best- managed plants some equipment 
failures are bound to occur. Next time, instead of 
thinking in terms of patterns, foundries, machine 
shops and weeks of delay—think of economical 


Bronze Welding. 


For years this low-cost, low-temperature method 
of oxy-acetylene repair welding has been used to 
salvage broken or fractured equipment... or to 
build up worn surfaces. Almost any part made of 
cast iron, steel, malleable iron or copper alloys 


can be Bronze Welded quickly and dependably, 





. “BRONZE WELDING RODS 


usually at a small fraction of the cost of replace- 


ment parts. 


There are dependable Bronze Welding repair 
shops in most industrial areas, so if your own shop 
isn’t equipped, check with your directory—or the 
nearest District Office of The American Brass 
Company. In the meantime, write for Publication 
B-13, which gives detailed information on the 
Anaconda Welding Rods listed on the next page. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut * 3 


AnaConDA 
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a baker’s dozen of 


ANACONDA WELDING RODS 




















NAME.OF ROD : APPROXIMATE COMPOSITION SaaCaeeee 
PER CENT SUGGESTED WELDING 
ar ' aa METHOD AND USE 
DA COPPER 372 ieiate 
Patent No, 2,220,464 os 1075 1967 Orxy-acetyl 
r “a ene and inert-gas-shield 
DEOXIDIZED' COPPER 939 of copper. “g elded arc welding 
| 99.9 
Copper, deoxidizer 1083 1981 Onxy- 
as present acetylene welding of copper 
ING COPPER 110 | 
a, 99 Coppe: 
e a, 1 ies ; 1078 1972 Oxy-acetylene welding of 
SILICON COPPER 943 si fits 
; 99.75 Copper, .25 Silicon 1083 198 
TOBIN BRONZE* 4 1 Oxyacetylene welding of copper, copper to steal 
: an ‘ ee. 
59 Copper, .50 Tin, 
our See Remo 885 1625 
remainder Zinc Oxy-acetylene weldin i 
ECONOMY* BRONZE and its alloys, nickel oi oe » agg ried: 5 asad 
Copper, Zinc, Tin 885 : 
» Iding of steel i 
ANACONDA (L eee oe 
997 (Low Fuming) Co inc, Ti ee 
Se r 870 1598 Oxy-acetylene welding of steel i 
and its alloys, nickel and its alloys. ewan 


MANGANESE BRONZE 984 
— ae Tin, Iron, 870 1598 Dapaoepene welding of steel i 
a “ and its alloys, nickel and its sie a. 
Copper, 30 Nickel 
= icke! 1225 2237 Oxy-acetylene welding of Cupro-Nickel and steel. 
1010 96 . 
Copper, 3 Silicon, 
y aetna , 1019 1866 re A gurhon arc and inert-gas-shielded 
elding verd 
OSPHOR BRONZE 903 95.75:Copper, 4.00 Tin 1 pat eS coon saad 
on on te & 050 1922 — Carbon arc welding of phosphor b: 
eS = osph Special applications to steel. —o 
PHOSPH . oes Tin, 1000 1832 Carbon arc welding of phosph 
and copper alloys. Lee ee 


“Reg. U. S. Pat. Off. 


4eiis 






“WHITE-BRONZE” Welding Rod 


for oxy-acetylene “white-bronze”’ 
dure will be furnished on request. 


Announcing 
Anaconda Nickel Silver 828 is a 10% 
welding of steel and cast iron. Information on w 


THE AMERICAN BRASS COMPANY - General Offic 
Subsidiary of Anaconda Copper Mining Company ° In Canada: Anacon 








nickel welding rod 
elding proce 


es: Waterbury 88, Connecticut 
da American Brass Ltd., New Toronto, Ont. 


Anaco NDA 
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7 Tor Highest Shock Absorbing 


and Greatest Load Carrying Ability Use 


Performance records in all 
ieee of equipment prove 
that Norma-Hoffmann Pre- 
cision Roller Bearings have 
the built-instaminatostand 
up under the severest of 
operating conditions. 


Their short, accurate roller 
and cylindrical race con- 
struction provides maxi- 
mum load contact area... 
gives these bearings high 
steady load capacity, large 
overload capacity, and 
high resistance to shock 
and vibration. 


Also available in double 
and single lipped outer 
ring types. All are inter- 
changeable with standard 
single row ball bearings. 


Whether your bearing re- 
quirements are for original 
equipmentorreplacement, 
these precision-built 
Norma-Hoffmann Roller 
Bearings will give you out- 
standing performance un- 
der the most critical se- 
vere conditions of speed, 
load, shock, and vibration. 


Write for information and 
engineering assistance. 































pacity 











NORMA-HOFFMANN 


Precision BEARINGS 
BALL ¢ ROLLER o THRUST! 


NORMA-HOFFMANN BEARINGS CORPORATION, 
STAMFORD, CONNECTICUT 

FIELD OFFICES: New York, Chicago, Cleveland, Detroit, Dallas, 

Pittsburgh, Cincinnati, Los Angeles, San Francisco, Seattle, Phoenix. 













@ Built by 
THE LIMA ELECTRIC MOTOR CO. 


























JUDGE 
their performance! 


Bearings—such as the S0S’s on this Standard RS 
Type Semi-enclosed Industrial Motor—should be judged 
only on the basis of performance. YEARS are the things 
that count ... years of low-cost, trouble-free perfor- 
mance. With or without seals, S(SF Single Row Width 
deep-groove ball bearings give the longest life at the 
lowest possible cost. They easily carry combined radial 
and thrust loads. They maintain permanent armature 
alignment. They assure quick, easy starting. They 
lengthen motor life. Add these factors to many other 
outstanding advantages, and you’ll know why S&isf 
Bearings are preferred by leading motor manufacturers 
everywhere. 6471 


SISF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


BALL AND ROLLER 


BEARINGS 
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MIRAGLAS 
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VARNISHED TUBINGS WOVEN COTTON TAPES, TUBINGS 


SLEEVINGS & TAPES SLEEVINGS & CORDS 
MIRAGLAS-MICA COMBINATIONS CLOTHS, ETC. 


Woven of Fiberglas Yarn VARNISHES—WAXES—COMPOUNDS 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFORMER COM 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 


<TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING +» COTTON TAPES, WEBBINGS AND 


SLEEVINGS + IMPREGNATED VARNISH TUBING « INSULATED VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 











ATTRACTIVE NEW PLUGS 
IMPROVE APPEARANCE OF 
APPLIANCES 


Here is a brand-new plug that can do 
a lot to build sales for your products. 
Developed by General Electric, to 
keep you ahead in modern product 
design, it puts the “new look” on 
toasters, lamps, and every other 
appliance. 

It’s a new plug—with modern styl- 


ing—to make your appliances harmo- | 
nize with their surroundings. Available | 


in red, gray, black,or brown, this “400” 
line has many big features for added 
customer appeal. Its smooth, high- 
gloss surface and oval shape are easy 
on the hand and eye. It has solid- 
copper prongs for strength and good 
contact, one-piece construction that 
makes it an integral part of the cord. 
A bell-mouth opening at the heel end 
in back permits free movement of the 
cord, and increases cord life. 

These new “400” plugs are sold only 
as part of power cords, made to 
customers’ specifications. They are 
just part of a complete line of cords 
and plugs, made by General Electric 
to fit the needs of manufacturers. If 
you have a problem—from electric 
shaver to adding machine—just let us 
know, and we'll be glad to give you 
recommendations, based on long 
experience with many different pro- 
duct manufacturers. 


CHECK ITEM (A) FOR FURTHER INFORMATION. 





TINY 
RECTIFIER 















Less than one inch square and only 11/16 inch thick, 
this little General Electric selenium rectifier is really 
a giant for reliable service in portable radios. It’s a big 
help in simplifying designs and in saving valuable 
space, too. 

In designing these small rectifiers, consideration was 
given to the temperatures usually encountered within 
the cabinet of a small radio receiver. Ratings are based 
on ambient temperatures of 50 C to 60 C, which ex- 
perience indicates is the usual operating temperature. 

General Electric selenium rectifiers have an excep- 
tionally high inverse peak rating and an extremely low 
inverse current even with peak voltages up to 350 volts, 
which is the maximum encountered under normal 
operating conditions. The forward voltage drop through 
the rectifier is also very low, being on the order of 5 
volts at rated current output. 

These useful, small rectifiers are coated with moisture- 
resistant varnish, to afford protection from humidity 
and dampness. 

Available in two sizes: 

Model 6RS5GH1—1 in. x 1 in. x 11/16 in. 
Model 6RS5GH2—1 in. x 1 in. x 15/16 in. 
CHECK ITEM (B) IN COUPON FOR INFORMATION. 


A NEW SERVICE AIDS DESIGN —CUTS COSTS 


A brand-new service is now offered manufacturers whose products 
have electric circuits that demand extra protection. General Electric 
is prepared to supply your complete wiring assembly—a wiring 
harness made to your specifications, or specially designed by 
General Electric engineers to solve your problems. 

A General Electric wiring harness is an assembly of any desired 
combination of rigid or flexible conduit, EMT, boxes, fittings, 
wiring devices, and conductors. The unit is shipped completely 
assembled, ready for installation. Your requirements may be only 
a length of flexible conduit with a connector at each end, or an 
intricate arrangement of a variety of wiring materials. 

By eliminating such costly operations as cutting, threading, 
bending, and wiring, you can cut your production time, save floor 
space, eliminate undue inventories, and reduce manufacturing costs. 

Your first step in making actual cost comparisons is to ask for 
an estimate. Send your specifications to General Electric Company, 
Conduit Products Division, Bridgeport 2, Connecticut, or ask a 
representative to call. For an informative, free booklet on wiring 
assemblies, CHECK ITEM (C) IN THE COUPON. 








FOR PRODUCT DESIGN 





TOUGH GUY 


When you design portable tools or any 
other equipment requiring electric supply 
cords, don’t overlook the importance of 
really tough cords that will provide un- 
interrupted service. Take a_ portable 
grinder, for example. When you equip it 
with General Electric rubber-jacket cord, 
you are “building in” resistance to abra- 
sion, oils, alkalies, and acids. It stands 
up under constant flexing, yet it’s light- 
weight and easily installed. 

A large selection of types is available 
for various applications, including Gen- 
eral Electric Types S, SJ, SV, and Type 
POS] rubber rip cord. 

We'll be glad to help you select the 
best cord for your design. If you want 
handy information for your files, CHECK 
ITEM (D) IN THE COUPON. 


GENERAL (§ ELECTRIC 





General Electric Company (Section LI-822) 
Construction Materials Division 


Bridgeport 2, Connecticut 


Please send me material on the items checked below. 


A [_] Power cord sets for appliances 


B [] Tiny selenium rectifiers 


C [] Free booklet on G-E conduit assemblies 


DT] Portable cords 


E [] Sample piece of Deltabeston fixture wire 


F [] Deltabeston Wires and Cords Catalog 















































When you use heat-beating 
Deltabeston fixture wire for 
showcase wiring, fixtures, 
etc., you can count on long, 
dependable service. It stays 
on the job even at tempera- 
tures as high as 125 C (257 
F). What’s more, Deltabes- 
ton’s moisture resistance 
helps cut trouble on jobs 
when dampness is a factor. 
Deltabeston Fixture wire 
has a smooth outer jacket 
that is flexible, clean, and 
easy to strip. Exacting tests 
and inspections are con- 
ducted to obtain the best 
performance from every reel 
or coil. This careful quality 
control is why you can 
count on Deltabeston de- 
pendability. Just compare improved Deltabeston with other fixture 
wires. There’s a whale of a difference in looks, quality, and perform- 
ance. For a free sample, just CHECK ITEM (E) IN THE COUPON BELOW. 
If you would also like a copy of the DELTABESTON WIRES AND CORDS 
CATALOG — containing descriptions, pictures, and data on a large 
variety of heat-resistant wires and cords—CHECK ITEM (F) AS WELL. 


*Trade-mark Reg. U. 8. Pat. Off. 






EXACTING TESTS 
AND INSPECTION PROVE 
SERVICEABILITY OF 
DELTABESTON* 

FIXTURE WIRE 









The Construction Materials Division of the General Electric 
Company manufactures a full line of wiring components. It offers 
outstanding research, engineering, and production facilities to 
designers. Whatever your problems may be, if they are in the field 
of electricity, look first to General Electric for these products: 


WIRES @ CABLES @ FLUORESCENT ACCESSORIES ©@ CONDUIT PRODUCTS 
} 
AND SPECIAL CONDUIT ASSEMBLIES © DELTABESTON HEAT-RESISTANT WIRES 
; 
| 


AND CABLES @ SELENIUM AND COPPER-OXIDE RECTIFIERS @ WIRING DEVICES | 





| would also like information on the following subject: 
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’ UNIFORMITY 


iS VITAL 
- « - look to 





Uniformity is the keynote in Presteel’s mass production of roto- 
chambers (outer bodies) for Bendix-Westinghouse truck and bus 
air brakes. These appear to be simple, deep drawn stampings of 
¥” steel. Actually they require perfect coordination of skilled tool 
design and experienced press work to maintain the close tolerance 
necessary for safe, air-tight operation of the assembled unit. To 


guard against failure, the rotochamber wall must be of uniform 






Representatives in 
ALEXANDRIA, VA. FORT WORTH 
BUFFALO INDIANAPOLIS 


thickness throughout, the offset properly tapered and positioned 





to allow an accurate fit of mating components. Both diameters 









CANTON, OHIO —- LOS_- ANGELES a 
CHICAGO NEW YORK must be in perfect concentricity and roundness, the inner surface 
DENVER PHILADELPHIA saris i 

DETROIT SYRACUSE smooth and the bottom completely flat. When uniformity is vital — 





TORONTO, CANADA 







look to Presteel for dependable metal stampings. Consult your near- 


est Presteel representative or write us direct about your problems. 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


WORCESTER PRESSED STEEL CO. 


BARBER AVENUE 
WOR CESTER 6, MASS. 
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ASK G.S. ABOUT THE JSS’ COST7ZY GEARS YOU NEED $52 FoR Tis fee 


CATALOG-BULLETIN 


.S. has long been widely known for finer, more intricate, close tolerance 

Small Gears. Logically, gears of this character cost more. However, our 
large, modern facilities prove just as efficient and economical when applied 
to simple, every-day, /ow cost mass production jobs. So..if you need quanti- 
ties of Fractional Horsepower Gears, however simple or intricate they may 
be, come to “Small Gear Headquarters” for quick, efficient, economical ser- 
vice. Without obligation, ask our Small Gear Specialists for suggestions, 
ideas, and cost estimates. Write today! 
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Why “THROW THE BOOK”... instead of booking the order? 


‘aa hanging judge, who “threw 


the book’ at every defendant,soon 
ran out of books—then wrote his own 
— finally wound up off the bench. 
Many businesses do much the same 
thing. Anyone seeking to do business 
with them is made a defendant... 
against out-worn rules and regula- 
tions, waiting-room etiquette, sonor- 
ous double talk, unmannerly push- 
ing around. 
Not so at Bristol Brass. Here the 
books are open, and everything is 
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done to make the customer feel that 
he is most welcome ... as he is... 
to place his order quickly, specifically, 
and with an honest promise of deliv- 
ery date. It saves time for him and 
for us, as well as wear and tear on 
our respective nervous systems. And 
we know enough about Brass shéet, 
rod, and wire... after 99 years... 
to know that we can give him (or you) 
the right prescription the first time, 
and every time thereafter. 

So we invite you to do your Brass 





business the quick, easy, and friendly 
way... with Bristol. Write. 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 


15 Park Row, New York City 
418 Frick Building, Pittsburgh, Pennsylvania 
1607 South Broadway, Dayton, Ohio 
616 Temple Building, Rochester, New York 
827 Hospital Trust Bldg., Providence, Rhode Island 
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These Electrical Applications for 


SYNTHANE 


Will Give You Ideas for Other Uses 


o> ie) A 
—piegahuke rh 
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High dielectric strength, low power factor, low dielectric con- 
stant are but a few of the characteristics that qualify Synthane 
for so many electrical purposes. However, use of Synthane in 
these and similar electrical applications is due, not only to its 


effective insulating qualities, but also to its combination of 


other properties. Synthane is light in weight, moisture and 


Here in one material are the requirements for making many 
products better, faster, more easily or more economically. 

If Synthane’s properties suggest a use in your product, let 
us work with you before you design .. . we can help you find 
what you want in plastics, we may save you considerable 


time, trouble and money. Send for your copy of the Synthane 


corrosion resistant, structurally strong, quickly and easily plastics catalog today. 


machined and stable over a wide temperature range. 


@@@@@tTtO FIND OUT HOW SYNTHANE CAN HELP YOUR PRODUCT @ @ @) 


ei enceeenessen 


SYNTHANE CORPORATION, 2 RIVER ROAD, OAKS, PA. 


Gentlemen: 


Please send me without obligation a complete catalog of Synthane 
technical plastics. 


Name 
Company 


Address PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE TECH- 
City NICAL PLASTICS + SHEETS » RODS + TUBES + FABRICATED 
PARTS « MOLDED-LAMINATED + MOLDED-MACERATED 
























Plastics where plastics belong The best applications for Synthane laminated plastics stem 
from Synthane’s combination of properties . . . chemical, elec- 


trical and mechanical. For example, Synthane is moisture 
and corrosion resistant, hard, dense, easy to machine and 












has unusuol elecirical insulating qualities. 
In addition, Synthane is structurally strong, light in weight 
and an excellent anti-friction material. The set plastic, 


<n nena apn nanananmgeenrccemageerer vant 


Synthane is stable over wide variations in temperature. 
Here is our type of technical plastics at work in a tele- 
vision channel selector . . . 


The ANDREA channel! selector turret (right) is the nerve- 
center of any television receiver, contains thirteen channel 
tuning circuits and an FM tuning circuit, each one electri- 
cally independent of the other. 

Synthane is employed for a number of the intricate parts 
to insure extreme electrical and mechanical precision and 
rugged operation. It’s an appropriate job for useful, hard- 

working Synthane . . . a timely example of plastics where 
plastics belong. 
If there’s a use for Synthane in your product, why not let 
us help you before you design? Write for our complete 
catalog of Synthane plastics today! Synthane Corporation, 
2 River Road, Oaks, Pa. 











Se a 


SYNIH ANE where Synthane belongs 
S| 


DESIGN « MATERIALS « FABRICATION © SHEETS * RODS © TUBES 
FABRICATED PARTS ¢ MOLDED-MACERATED © MOLDED-LAMINATED 
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WHY G-E INSULATING 
VARNISH 1673 WAS 
SELECTED FOR THIS 
OUTDOOR SWITCHGEAR 


Outdoor switchgear must weather harsh exposure to sun, 
storm, and dirt. So General Electric specialists recom- 
mended G-E Insulating Varnish 1673 for this really rugged 
service. 

Clear-baking G-E Varnish 1673 has excellent penetra- 
tion and aging qualities. It dries hard and resists almost 
everything—oil, heat, moisture, acids, alkalis, and ares. 
And it provides amazing flexibility during assembly and in 
service. 

Your insulating problem gets prompt, personal attention 
at General Electric. Depend on G-E experts to prescribe 
the proper varnish to do your job best. And count on G-E 
quality control methods to keep every shipment uniform. 

Get more information from your local General Electric 
Merchandise Distributor. Or write: Resin and Insulation 
Materials Division, Chemical Department, General Elec- 
tric Company, Schenectady 5, N. Y. 


GENERAL@ ELECTRIC 


WHICH G-E in@Qhatine 


(ARNISH FOR/YOUR JOB? 








Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 
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Electrical equipment is no better than its insulation 








SMASHING IMPACT caused by dropping 
this Life-Line motor onto hard concrete 
pavement failed to do more than mar the 
finish—a shock test no cast iron can stand. 





TERRIFIC PUNISHMENT PROVES STRENGTH 
POF INDUSTRY'S NEW ALL-STEEL MOTOR! 


Over a quarter of a million now in service set best performance record in 58 years of manufacture 


Motors seldom have to withstand dropping onto con- 
crete pavement—but they do meet constant stresses and 
unexpected shocks on almost any job in industry. 

The fact that Westinghouse Life-Line motors can 
withstand such extreme examples of abuse is one of the 
reasons for the startling records of the more than a 
quarter million Life-Lines now in service. 

The performance record of these units has been six 
times better than that of any other motor design built by 
Westinghouse in its 58 years of motor manufacture. 

Life-Line’s heavy steel construction is one of the bene- 
fits that has come to industry out of war experience, 
when motors built for use on Naval vessels proved the 
much greater shock resistance of steel over cast iron. 

The heavy steel “barrel” frame and “bridge-truss” 
foot construction has given the motor a rigid, yet resilient 


» Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


STEEL STRENGTH starts with heavy rolled plate which forms 
Life-Line motor frame. Brackets and feet are heavy pressed 
steel. Clamping bars and plates, bearing hubs and even 
conduit boxes in Life-Line motors, are made of sturdy steel. 
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structure; at the same time, it has saved as much as 35% 
in space requirements over other methods of construc- 
tion. The streamline of the Life-Line blends smoothly 
with modern machinery. 

Get the full facts on Life-Line—its pre-lubricated bear- 
ings—its new electrical strength—and the reduced 
space and weight requirements—they’re all important 
gains for your equipment. 

Immediate delivery on standard and near-standard 
Life-Line motors, from 1 to 15 hp, in dripproof, splash- 
proof and totally-enclosed types; short delivery avail- 
able on the specials in these frame sizes. The Life-Line 
design is rapidly being carried through the larger 
sizes. Check your nearest Westinghouse office, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21454 


TOUGH JOBS—the shock loads of punch presses, drop 
hammers and other strenuous machine tool applications; 
these are places where Life-Line’s greater resistance to 
shock means longer life and more trouble-free operation. 
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She’s dividing 
the plus and 


the minus 


Here’s one way the “quiet” is built into a Federal Ball 


Bearing...in the selective assembly of balls and race-rings 
of matching dimensions. 

Federal-manufactured balls are uniformly spherical 
within .000025”... never vary more than .00005” in any 
one bearing. The ball track is ground to a chatter-free fin- 
ish and just the right radius. And only precisely gauged 
balls and race-rings of similar plus-or-minus dimensions 
are combined. 

* After all tolerances and dimensions are checked, Federal 
Ball Bearings are tested for quiet running, smoothness, par- 
allelism and fit. That’s why, when you need a power-saving 
bearing that permits heavier load margins at higher speeds, 


“Federals” are equipped to carry out your specifications. 







‘ Quality since 1908 
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Over one hundred production, inspection and cleaning 
operations, with every fourth operator an inspector, provide 
the assurance that there’s friction-free, long-lasting per- 
formance in every Federal Ball Bearing. 

Your application may benefit from a Federal Ball Bear- 
ing installation. Our representative in your vicinity will be 
glad to call and discuss it with you. Why not call him in 
now? Or write for our catalog “K” It describes the full 


range of Federal Ball Bearings. 


THE FEDERAL BEARINGS CO., INC. - POUGHKEEPSIE, NEW YORK 


Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetiand Building—| 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Bivd.—3¢ 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


ELECTRICAL MANUFACTURING 





EATON PERMANENT MOLD 
GRAY IRON CASTINGS 


Free machinability, dense non-porous structure, 
freedom from leakage under pressure, freedom 
from distortion, and ability to take a mirror 
finish—these qualities recommend Eaton Per- 
manent Mold Gray Iron Castings for many 


critical parts in refrigerator, air conditioning, 


and domestic appliance production a AX —— Ni 
Eaton Foundry Division engiheers will be | mel LAN N 


glad to discuss the application of Eaton Perma- 
nent Mold Gray Iron Castings to your product. 
Send for your copy of the illustrated booklet, 
"A quick Picture of the Eaton Permanent Mold 


Process for Producing Gray Iron Castings” 


AUGUST 1948 








a 


© 
<= 
femme, 
< 
U 
a 
— 
< 
+ 
— 
same 
< 
z 

o 
. 
= 

vo) 

c 
5 
E 
o 
a 


Defended ! 


This advertisement on 
Permold Agitators appeared in 
ELECTRICAL MERCHANDISING 

for July, 1948, Page 141 


NATIONAL 
Curvator 


(Automatic) 


vA ny st , \ 
Nie 4 \, | 


BEAM Agitator 


Never Have to be 


BLACKSTONE 
Hydractor 














|Alaminam Agitators 





@ There are three primary features about Permold Aluminum Agitators that assure dependable 
performance throughout a long service life: (1) surface smoothness that is more than skin deep 
due to the use of a carefully selected and metallurgically controlled alloy of low silicon content (under 
2.5 per cent); (2) full strength and toughness of metal due to extremely fine grain structure and 
low magnesium content (under 0.1 per cent) results in maximum resistance to accidental breakage 
such as caused by dropping, etc.; (3) high resistance to corrosion results from Permold’s permanent- 
mold casting process insuring soundness and minimum grain size. 


Surface Smoothness That Is More Than Skin Deep 

Due to the Use of a Carefully Selected and Metal- 
lurgically Controlled Alloy of Low Silicon Content 
(under 2.5 Per Cent): 


The surfaces of Permold Aluminum Agitators retain 
smoothness as wear takes place because the uniform 
fineness of the grain structure plus low silicon content 
leaves no large silicon needles interposed between 
grains of metal to form jagged ridges which might 
cause excessive wear on fabrics. Permold Aluminum 
Agitators are kind to clothes because of surface 
smoothness. 


Full Strength and Toughness of Metal Due to 

Extremely Fine Grain Structure and Low Magne- 
sium Content (under 0.1 Per Cent) Results in Maxi- 
mum Resistance to Accidental Breakage Such As 
Caused by Dropping, etec.: 
Original designs and special types of agitators are 
usually made as permanent-mold aluminum castings 
because there is no other practical method of making 
them. Only the permanent-mold process permits the 
utmost freedom in designing special types of agitators, 
and it alone insures the fine grain structure through- 
out the thickness of every section, a basic requirement 
for maximum strength and toughness. The use of an 
alloy of low magnesium content (under 0.1 per cent) 
results in greater ductility and resistance to shock. 


High Resistance to Corrosion Results from Per- 
mold‘s Permanent-Mold Casting Process Insur- 
ing Soundness and Minimum Grain Size: 


Correct fine grain structure, obtained by using a care- 
fully selected alloy and Permold’s permanent-mold 
_ casting techniques, provides maximum resistance to 
corrosion—corrosion resistance in a greater degree 
than is possible with incorrect alloys or large grain 
size often produced by inexperienced permanent- 
mold foundries. 

Permold engineers and metallurgists, backed by 29 
years of engineering and metallurgical experience, 
and by 25 years of foundry experience, can help you 
obtain aluminum agitators with surface smoothness 
that is more than skin deep, with maximum resistance 
to shock breakage and maximum corrosion resistance. 


THE PERMOLD COMPANY 


835 WEST LIBERTY STREET * * * MEDINA, OHIO 
Canadian Affiliate: 
Gordon Mfg. Company, Ltd. * Wallaceburg, Ontario 
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No. 1 
Photomacrograph 
(Mag. 5X) 


No. 2 
Photomacrograph 
(Mag. 5X) 


These photomacrographs (mag. 5X) illustrate: No. 1, fine 
grain, desirable for both shock resistance and corrosion 
resistance; No. 2, large grain, undesirable from the standpoint 
of both strength and tendency toward accelerated corrosion. 


No. 3 
Photomicrograph 
(Mag. 1000X) 


Silicon Plate 


No. 4 
Photomicrograph 
(Mag. 1000X) 


Silicon Needles 





These photomicrographs (mag. 1000X) show: No. 3, the 
absence of silicon needles in fine grained, low silicon alloys 
(silicon under 2.5 per cent), used by Permold in the manu- 
facture of agitators; No. 4, excessive amount of silicon 
needles in higher silicon content alloys frequently used by 
foundries who ignore, or are unaware of, the fundamental 
requirements for making agitators for high quality washing 
machines. Any minute wear on the surface of an agitator 
with such silicon needles present, results in there being 
exposed knife edges, which cause excessive wear on clothes. 
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Spongex helps both with the family wash! 


Made by a company which has specialized for 


From toy washing machines to the real thing — 
in a range of uses as varied as this — Spongex 
sponge rubber is, today, making life smoother and 
easier for everyone. 

In homes, offices and factories . . . in land, sea 
or air travel... wherever you go, whatever you 
do today, your path is made pleasanter by 
Spongex as an integral part of more and more 
widely diversified products. 

Spongex is used for seals on iron lungs and 
incubators; for weather strip and rug cushions; 
for typewriter key pads and refrigerator insula- 
tion; for sound deadening on appliances — an 


infinite number of things, increasing almost daily. 


25 years in the production of cellular rubber 


products, Spongex is an amazingly versatile 
material that is being used by leading manufac- 
turers to solve problems of cushioning, sealing, 
insulating, gasketing, dust-proofing, shock absorp- 


tion, and for sound and vibration elimination. 


Give this unique material your serious con- 
sideration when planning improvements of your 
present products or developing new ones for 
future production. Samples available for experi- 
mental purposes. Sponge Rubber Products Co., 
104, Derby Place, Shelton, Conn. Sales offices in 


principal industrial centers. 


Trade-Marks Reg. U, S. Pat. Off. 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX CELL-TITE TEXFOAM TEXLITE TEXLOCK 
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Standard, general 
purpose, pressed 
steel enclosure. 


OPENS AND CLOSES UP TO 12 CIRCUITS 
AT ANY POSITION OF CAMSHAFT 


proof, cast-iron 
enclosure. 


See Other Side 
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\ Quality } 


' : 
Standard, water- py” i | 
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New Bulletin 801 Rotating Cam Limit TEL 
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for ACCURATE CONTROL... - ee 
3% 


Here is a new, heavy-duty, rotating, 
cam limit switch . . . easy to set and easy 
to install. It can be used for practically 
any programming control or time- 
sequence operation . . . and is the last 
word for ruggedness and reliability. 

It is made in cabinets of various lengths 
to handle 3, 4, 6, 9, and 12 circuits .. . all 
of which can open or close in any sequence 


or elapsed time. Each cam is indexed for 

quick, accurate setting. a 
SHAFT AND CAM EASILY REMOVED—The camshaft and 
ball-bearing blocks are removable as a unit without dis- 


turbing the rest of the switch. The double-break con- 
tactors are mounted on a separate bracket. 


ADVANTAGES 


Each cam independently set for position 


and angular travel. 


The double, sliding cams are indexed to 
permit instant setting to any cam length 
or cam angle. Cams are electrically dead. 


Contactors are individually detachable. 


Each contactor is a self-contained, single- 
pole, double-break switching unit. . . in- 
stantly removable. 


Double-break, silver-alloy contacts. 


Contacts are maintenance free. They 
ONLY ONE WRENCH need no cleaning, filing, or dressing. 

NEEDED TO ADJUST CAMS 5 ' 

The cam-locking bolt is held by the . Shaft and cam assembly easily removed, 
cam support so only one wrench is 
needed . . . leaving the other hand 
free to set the cam. camshaft can be lifted from the switch en- 


It is easy to reset the cams because the 


SWITCHES CAN BE ; > a4 closure and adjusted. The cam bearings 


REMOVED AS A UNIT a | ee ae 
Each contactor is a separate switch i have lifetime lubrication. 
unit, individually demountable from the : p 
bracket for adjustment. Send for Bulletin 


ALLEN-BRADLEY CO. 
1316 S. Second St., Milwaukee 4, Wis. 


ALLEN-BRADLEY 
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are ZINC pie castines 
THE MOST WIDELY USED ? 





The casting directly above is 
the main housing of the car- 
buretor shown at the left. 





COMPLEX SHAPES PERMIT IMPRESSIVE SAVINGS _ 


Wren the production method is die casting 
—and the metal is zinc—amazingly complex 
shapes can be achieved. In producing the two 
zinc die castings pictured above, for example, 
over 50 holes and recesses have been cored in 
the casting operatior:! One of these castings fits 
inside the other in the assembly of a famous- 
make automobile carburetor. 

The most apparent advantage of this com- 
plexity of shape is the reduction of subsequent 
machining and assembling operations—with re- 


You probably know the zinc die casting alloys by the trade name, 


sultant savings in both labor and the quantity 
of metal consumed per casting. And cored holes 
and recesses have the added advantage of being 
accurately sized and precisely located. Toler- 
ances on hole centers, for example, are of the 
order of + .001 inch per inch. Overall tolerances 
on the dimensions of the mating parts are main- 
tained within + .003”. 

These are but a few of the many desirable 
characteristics which have made zinc die cast- 
ings the most widely used for many years. 







Zamak. The New Jersey Zinc Company developed alloys of specific compositions 
for the die casting industry and gave them this name. Zinc alloys of these com- 
positions are the only ones used for die casting. The die casting industry under- 
stands the necessity for careful control in the formulation of these alloys to assure 
maximum mechanical properties and dimensional stability. 


THE NEW JERSEY ZINC COMPANY, 160 Front St., New York 7, N. Y. 
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GEAR-MOTORS! 


(1-15 hp) 


Yes, you can now get prompt delivery again on most 
standard open and enclosed G-E gear-motors for 
220/440-volt, 3-phase, 60-cycle operation, with most 
of the 1- to 15-hp ratings also available in 550 volts. 
At a motor speed of 1750 rpm, output shaft speeds 
range from 520 to 155 rpm for single-reduction units; 
125 to 68 for compound-reduction units; and 56 to 
13.5 for double-reduction units. 


High operating efficiency—Combining a normal- 
speed motor with a built-in reduction gear, a G-E gear- 
motor gives you higher operating efficiency than any 
other type of low-speed drive of comparable installa- 
tion cost. Gear-type transmission prevents slippage. 
Motor and gear are closely connected, keeping me- 
chanical losses low. 


Saves space, saves maintenance—A compact, self- 
contained unit, a G-E gear-motor needs only slightly 
more mounting space than a standard motor. Similar 
proportions make it as easy to install as any general- 





4 Week Shipment on 


GENERAL @ELECTRIC 







purpose motor of equivalent rating. Sturdy and 
smooth-running, it needs little more maintenance than 
an infrequent lubrication change. 


Complete line available—Y ou’!! find the gear-motors 
you need in G.E.’s complete line, with polyphase, 
single-phase, or d-c types available in practically all 
ratings from 14 to 75 hp. With 1800-rpm motors, you 
can choose output-shaft speeds from 780 to 5.7 rpm, in 
a selection of offset shaft, planetary, or worm gear 
systems. 


Tri-Clad for extra protection—lIn ratings from 1 to 
50 hp, G-E gear-motors are available with Tri-Clad 
motors. Famous Tri-Clad construction provides extra 
protection against physical damage, electrical break- 
down and operating wear and tear. For full informa- 
tion on G-E gear-motors, ask for Bulletin GEA-1437. 
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NEW CONTROL CATALOG READY 
| 


You’ll find plenty of helpful, up-to-date pointers 
in G-E’s new Condensed Control Catalog. In 
quick, easy-to-read form, it covers a-c and d-c 
control and accessories of widest interest to 
designers. It gives you features, ratings, 
dimensions, prices and where-to-use informa- 
tion that you’ll want for handy reference. 
Especially valuable is a section on factors to 
consider in selecting control. For your copy, 
check Bulletin GEA-642 in coupon. 





SUPER-SENSITIVE RELAY 


So sensitive is this G-E electronic relay that it 
responds to contact-closure periods as minute 
as .004 seconds. It permits use of delicate 
actuating contacts of low current-carrying 
capacity without their pitting, arcing, or stick- 
ing. With it, you can control a power circuit 
from an actuating circuit of as great a resistance 
as 500,000 ohms. It measures only 51% by 714 
by 414 inches in its weather-resistant case. 
Check Bulletin GEA-4214 for full details. 





HOW TO DRIVE A PLANER FASTER 


A planer table can be accelerated and decelerated 
at high speed—yet smoothly—with a G-E adjust- 
able voltage drive. With more reversals per minute, 
faster planer operation is made possible, especially | 
on short-stroke jobs and small runs. | 























d The drive’s wide speed range also makes the planer 

n FOR START-STOP SERVICE more versatile. The operator can adjust the cut speed 
Designers favor the G-E fractional hp ma- to many different metals, yet keep return speeds | 
ee eee ae ee fast. Quick response of the equipment to a limit 

rs windings keep it going under stop-and-go, ° : ° 

. pluauing end momedtacy overned condiddena. switch allows accurate planing right up to shoulders 

1 Totally-enclosed, it keeps out dirt and metal and in pockets. ; 

; dust. Special ball bearings withstand thrust A pendant-type push-button station simplifies 

” loads. Convenient terminal box permits control. Cut and return speeds are independently 

n quick, easy connections. Standard ratings are adjusted from one rheostat enclosure. Ask a G-E 

aT yy, ly, \%, and % hp. Send for Bulletin 5 he G-E dri : : 
GEA-4120. engineer about the G-E planer drive or write for 

Bulletin GEA-3785. 

7 WORKS 0A VAG °c an een a anes epamcnepenen a <b 

‘ q 4 General Electric Company, Section A668-64 

we With a G-E diaphragm-type pressure and Apparatus Department, Schenectady 5, 0. Y. 


vacuum switch, contacts open and close upon 
c only a small change of pressure or vacuum in 
a air, water, and oil-pressure systems. Use them 
7 to start small motors, or as pilot devices to 
control automatic starters for large motors. 
Made in a-c and d-c types, they’re safe, long- 
lasting, easy to adjust, and low in installation 
and maintenance cost. More data in Bulletin 
GEA-821, 


Please send me the following bulletins: 

0) GEA-1437—Gear-motors 

0 GEA-3785—Planer drives 

0 GEA-642 —Condensed coptro! catalog 

0) GEA-4214—Electronic relays 

0 GEA-4120—Fractional hp motors for machine tools 2 
0) GEA-821 —Diaphram-type pressure and vacuum switches 


CONSULT YOUR SWEET'S! You'll find “everything electric” 
for machinery manufacturers in the General Electric section. 
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MAGNET WIRE INSULATION comes up against it in automatic, high- 
speed winding operations! And that’s why ROEVAR Magnet Wire is the choice 
to make... ROEVAR’S insulation is remarkably tough—shows three times the 
abrasion resistance of standard enameled wires. 

Over and above its extreme toughness, tests show that the insulation of 
ROEVAR Magnet Wire maintains its dielectric strength dependably despite the | 
destructive forces of actual service. It stretches much farther than enameled wire, 









without cracking or losing its bond to the conductor. It is exceptionally resistant 
to the solvents used in coil-treating varnishes and to varnish-baking temperatures. 
Further, ROEVAR Magnet Wire costs less and has better space factor than magnet 
wire with paper, cotton or silk insulation. It is available in sizes No. 14to 40A.W.G. 

Roebling engineers are anxious to work with you in helping determine where 
ROEVAR Magnet Wire can be used most effectively and with most profitable 
results. Write for full information and samples of wire. 
















Even though closely 
knotted, ROEVAR wire 
insulation does not 


| 
JOHN A. ROEBLING’S SONS COMPANY 
crack vr loosen from 


TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 










the conductor. 
* WIRE ROPE AND STRAND * FITTINGS *® SLINGS te GEEB.4 ee 
* SUSPENSION BRIDGES AND CABLES * AIRCORD, 


AIRCORD TERMINALS AND AIR CONTROLS * AERIAL WIRE © 
aie y SKI LIFTS % HARD, ANNEALED OR TEMPERED A CENTURY OF CONFIDENCE 
HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, 
FLAT WIRE, COLD ROLLED STRIP AND 


COLD ROLLED SPRING STEEL * SCREEN, HARDWARE 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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WIDE, STEPLESS SPEED RANGE 
AUTOMATIC SPEED REGULATION 
SMOOTH, FAST ACCELERATION 
AUTOMATIC CURRENT LIMITATION 





L...a wide, stepless speed 
control for d-c motors from a-c power line 


You get complete motor control from a single 
control station with Westinghouse Mot-O-Trol 
—a new development that provides a wide, 
stepless range of speeds for d-c motors operated 
from alternating current. Mot-O-Trol starts 
motors. It brings them up to preset speed 
smoothly and rapidly. It permits wide change 
of speed at any time. It regulates speed under 
varying loads. It applies dynamic braking for 
stopping. It reverses motors. Mot-O-Trol pro- 
vides precise control in a packaged drive that 
needs no additional equipment. It can be mount- 
ed on or built into machines. 

Today, Mot-O-Trol versatility is solving drive 
problems in nearly every industry. In yours, too, 
there may be an application where exacting con- 
trol will step up the efficiency of men and ma- 
chines. Investigate Mot-O-Trol advantages to- 
day. Get all the facts . . . the complete story. Call 
your nearest Westinghouse representative and 
ask for booklet B-3256 or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-60679 


Mot-O-Trol cabinet 
for 15 hp drive 


CHECK THESE 
MOT-O-TROL FEATURES 


Smooth, automatic acceleration. Current 
limit is preset to suit load requirements. 
Finger-tip speed control on one small 
dial. 

Minimum number of circuits and 
industrial type components. 

Constant torque—low to base motor 
speeds. 

Constant horsepower—base to higher 
speeds. 

Protection against overloads, low voltage 
and field failure. 


Westinghouse 


PLANTS IN 25 CITIES... a OFFICES EVERYWHERE 
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Write, wire or phone today to the address below for 
complete details and descriptions of these first-class 
plants and facilities now being offered for sale or 
lease. Be sure to mention Plancor number. Inspec- 
tions can be arranged at your convenience. Informa- 
tion on how to submit your bid together with re- 
quired bid forms can also be secured at this address. 
These plants are typical of other equally desirable 
facilities currently available. 


* * * 


Some plants may become subject to the provisions of the 
National Security clause, whereby the Federal Government 
retains dormant rights to utilize the facilities for production 
under Government contract. In the event that this dormant 
right is exercised, the Government will consider the qualifica- 
tions of the buyer or lessee to carry out such contracts. These 
plants are part of the production facilities being offered to 
private enterprise. 





LOCATION 
EASTERN STATES 


New Castle, Delaware 

Belle Meade, Virginia 
Farmingdale, L. |., New York 
Hoboken, New Jersey 
Worcester, Massachusetts 
Providence, Rhode Island 


MIDWEST OR SOUTH 
Painesville, Ohio 
Humboldt, lowa 
Clinton, lowa 

Detroit, Michigan 
Greenbrier, Kentucky 
Bay City, Michigan 
Henryetta, Oklahoma 
Cleveland, Ohio 

East St. Louis, Illinois 
Toledo, Ohio 
Platteville, Wisconsin 


WEST COAST 

Seattle, Washington 
Portland, Oregon 

Renton, Washington 
Newark, California 
Torrance, California 
Seattle, Washington 
Downey, California 


ROOM 1402, “i BUILDING, WASHINGTON 25, D. C. 


SQUARE FEET 


5,000 
1,000 
33,488 
86,800 
52,000 
835,770 


7,800 
31,000 
9,800 
32,400 
7,075 
105,000 
55,000 
54,600 
120,290 
350,000 
6,700 


51,700 
30,200 
140,000 
20,000 
918,000 
416,000 
608,800 


WAR ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 





















PLANCOR NUMBER 


628 
1,465 
WD-387 


_ Nord 1,023 


NOd 1,765 
MC-10,849 


1,716 


1,531- 


2,060 

4 

1,902 
988 
1,023 
1,073 
1,073 
WD-335 
1,906 


NOd 1,992 
1,812 

303 

1,295 

226 
WD-1,024 
WD-695 
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=> Superior 
YlUIUIS STRIP STEEL 


The sparkling brilliance that says ‘New!’ wherever you use 
Superior Stainless Strip Steel stays new-looking for a life- 

time of service in home appliances. Mouldings, handles, fittings, 
decorative trim of this solid modern metal resist denting and marring, 
keep bright without polishing, confirm year after year the customer's 
good judgment in selecting your equipment. Let us consult on 
your applications! 





SNe tittreeneeiisiesices 


CORPORATION 


7a 
NEGIE, PENNSYLVANIA 





For Standard Plastics Parts, see 


309-64-40260 


We manufacture and stock complete lines 
of plastic knobs and handles, only a few of 
which can be shown here. New designs are 
constantly being added. For catalogs, speci- 
fications, prices, or samples, write Kurz- 
Kasch — America’s foremost source of 
standard plastic knobs and handles, 


Kurz-Kasch 


For Over 32 Years 
Planners and Moulders in Plastics 


Kurz-Kasch, Inc. © 1419 South Broadway * Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 * Chicago, Harrison 5473 * Detroit, Randolph 5214 
Los Angeles, Prospect 7503 * Dallas, Lakeside 1022 * St. Louis, Rasedale 3542 * Toronto, Canada, Adelaide 1377 
EXPORT OFFICES: 89 Broad Street, New York City, Bowling Green 9-7751, 


626-791 


6844-64-40250 

























FORGET THESE 
TROUBLE SOURCES 


Check these Snap-Lock superior design and 
construction features. They will bring you de- 
pendable, trouble-free limit switch performance: 


v SNAP make and break 


v¥ Pure silver self-wiping contacts 
Regular 


¥ Positive locking, either on or off—can't stop on dead center — 


v¥ Separate sealed electrical and mechanical sides 


¥ Hardened steel moving parts; forged levers 





But Snap-Lock superiority doesn’t stop there; Snap-Lock 
engineering service is an important part of the finished pack- 
age. We gladly analyze a customer’s needs, recommending 
the exact unit to save space, eliminate expensive mechanical 
contrivances and insure trouble-free switch performance. 

That service costs you no more—but it will save you time— 


and money. Let us function as your switch design department. 


Explosion 
& Water 
Resisting 


Ask us for your copy of this new illustrated 
factual 12-page folder on standard Snap-Lock 
Limit Switches. Request bulletin EM-47. 


Neutral Position 
and 
Short Travel 
Styles 
also available 










Ee De 


170 EAST 131st STREET ° CLEVELAND 8, OHIO 
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OTHER STACKPOLE 
PRODUCTS 


ELECTRICAL CONTACTS 
MERCURY ARC RECTIFIER ANODES 
BATTERY CARBONS 
WATER HEATER ELECTRODES 
ELECTRIC FURNACE ELEMENTS 
RESISTANCE BRAZING TIPS 
WELDING CARBONS 
SEAL RINGS « BEARING MATERIALS 
GRAPHITE ANODES 
CARBON MOLDS & DIES 
CONTINUOUS CASTING DIES 


CARBON PILE VOLTAGE REGULA- 
TOR DISCS 


POWER TUBE ANODES 
CLUTCH RINGS 
FRICTION SEGMENTS 
PASTEURIZATION ELECTRODES 


TROLLEY AND 
PANTOGRAPH SHOES 


RAIL BONDING MOLDS 
BRAZING FURNACE BOATS 
DASH POT PLUNGERS 


FRICTION. . TEMPERATURE 
CORROSION...SHAFT SEALING 


AND ARC PROBLEMS... 


on JOO] «plications 


What is YOUR application problem? 
Need a material that can be heated to 
4000° F. and thrown into cold water 


without cracking .. . that will resist 
atmospheric surface action while re- 
taining constant contact resistance... 
that will have low friction (graphite) 
or high friction (carbon) or any inter- 
mediate frictional value? 


Stackpole Carbon and Graphite com- 
ponents handle all of these assignments 
—and many more. Chemically, electri- 
cally, and mechanically, Carbon and 
Graphite offer far flung engineering 
advantages—and, for almost a quarter 
ofa century, Stackpole design and prod- 
uction service has paced the trend in 
progress along many important lines. 


WRITE FOR THIS BIG CARBON GRAPHITE Book: 


In addition to a wealth of informative data, the new Stackpole Carbon-Graphite 
Specialties Catalog #40 describes hundreds of items regularly produced. More 
particularly, it contains interesting evidence of the ability of Carbon and 
Graphite to solve a broad range of design, engineering and production prob- 
lems—and of Stackpole’s facilities for producing what is needed. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


“EVERYTHING IN CARBON BUT DIAMONDS” 


ELECTRICAL MANUFACTURING 





From the pouring of the melt—and through the 
expert processing to the finished product—the skill 
of Wilbur B. Driver craftsmen assures you 

TOPHET resistance alloys which are always a 


dependable source of heat in electrical ap 


WILBUR B. DRIVER COMPANY 


150. RIVERSIDE AVENUE, NEWARK 4 NEW JERSEY 


AUGUST 1948 





INDUSTRIAL CONTACTORS 


y Mee 8 ee eS) 600 VOLT A.C. 10—15 AMPERE SIZES 
REVERSING —NON-REVERSING TYPES «© INTERCHANGEABLE CONTACTS 


Heavy steel base. 


Coil readily replaced by removing two heavy 
screws holding E-shaped magnet frame. 


Accessible solderless type terminals are 
conveniently located. All line terminals at 
top; all load terminals at bottom. 


Any pole can be easily changed from 
normally open to normally closed, 
or vice-versa, without additional parts. 


Melamine stationary contact block and 
movable contact carrier. 


Stationary and movable contacts can be 
readily replaced with use of screw driver 


only and without removing wiring: 


Vacuum impregnated magnet coil 
designed for continuous 50/60 cycle service. 


For descriptive bulletin No. 600 
write Department , -3. 


R-B-M DIVISION - Essex Wire Corp. 


Logansport, indiana 


‘ee 


MANUAL AND MAGNETIC ELECTRIC CONTROLS—FOR 


AUTOMOTIVE, 


INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


ELECTRICAL MANUFACTURING 





a few of hundreds 


Ee 
axial air-gap motors: 


THE FAIRBANKS-MOoRSE 


ial dir Lap Motor!” 


NEWEST THING IN ELECTRIC MOTORS! 

For many applications the desir- 

ability of smaller, lighter, more 

compact motors has been well rec- 
ognized—but not until the devel- 

opment of the axial air-gap motor by Fairbanks- 
orse engineers has the need been filled. Here, 
then, are motors that will blend with the con- 
tour of the driven member . . . motors that are 
lighter, smaller, and more compact . . . sturdy, 


*Air-gap dimension is measured parallel 
» to the axis of the shaft as compared to a 
_ radial dimension in a conventional machine, 


AS 
“yma iY FAIRBANKS-MORSE 
| A name worth remembering 


DIESEL LOCOMOTIVES + DIESEL ENGINES + STOKERS + SCALES « MOTORS ¢ GENERATORS 
PUMPS « RAILROAD MOTOR CARS and STANDPIPES + FARM EQUIPMENT ¢ MAGNETOS 


Cua 
- 
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two-bearing motors that will give more than 
the required performance 

Perhaps you have already heard of the axial 
air-gap motors. That would be because they 
have already been proved on thousands of 
installations during a long period of test. If 
you would like to learn more about 
any of the widely known line of conventional 
Fairbanks-Morse motors—see your Fairbanks- 
Morse representative. 








W. H. Reeves, Vice Presiden 
_@f Easy Washing Machine Ce 


More for your money with STANDARD @ Fractional Horsepower MOTORS 


GENERAL ELECTRIC is now producing definite- 
purpose motors, such as oil-burner motors, jet pump 
motors, hermetics and the others shown below, as 


well as 11 types of general-purpose motors. These are 
being made in standard designs. Ratings, performance 
nab dimensions, and special features (such as 
type of enclosure, bearings, etc.) follow the standards 
worked out by the National Electrical Manufacturers 
Association in conjunction with your industry as- 
sociagions. Thus, you get all the advantages of stand- 
ardization and—more than 1600 General Electric 
standard motors to choose from. 


Standardization Works! 
Increased production costs made it necessary for 


General Electric to adjust its prices upwards in June 
of this year. However, prices on fractional-horse- 
power motors are still 5% lower than they were in 
December, 1947 due to two successive price reduc- 
tions this year both of which were direct results of 
the standardization program. Thus, a prime objective 
of standardization is achieved—more goods for more 
people at less cost! 


New Bulletin Describes Standards We have prepared a brief, 
but concise bulletin which tells what the standards are and 
how they are applied. Ask your local G-E office for Bulletin 
GES-3565 or write Apparatus Dept., General Electric Com- 
pany, Schenectady 5, N.Y. 


Unit-Bearing Fan Washing Machine Oil Burner Machine Tool Gas Pump Hermetic Refrigeration 
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STANDARD 


WASHING MACHINE 


MOTORS 


“NEW!"’ This lighter weight General Electric stand- 
ardized home laundry equipment motor is smooth 


operating and power packed. For example, the start- 
ing winding is glass-insulated for high heat resist- 
ance under heavy starting and accelerating load 
conditions. Ample torque is provided. No mainte- 
nance is required—-the motor is permanently 
lubricated at the factory and is designed to operate 
for the normal lifetime of a washing machine with- 
out any attention. 

GOES ON EASILY! G-E standardized washing ma- 
chine motors meet all NEMA standards for domestic 


washing machine motors. To facilitate assembly of 


the motor coupling, a special shaft is provided 
which is equipped with a flat and also a drilled hole 
parallel to the flat. Connection studs are located in a 
cast-in terminal box on the end opposite the shaft. 
Motors for all commercial frequencies and direct 
current are the same over-all length. 

OPERATING DATA! Starting torque is 24 oz feet 
for 60 cycles; speed is constant; rotation clockwise 
facing end opposite drive shaft is standard. Counter- 
clockwise on request. For further data, mounting 
dimensions, etc. call or write your nearest G-E field 
office. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 
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Belted Fan Coal Stoker 


Jet Pump 
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Shaft-Mounted Fan Sump Pump General Purpose 






















Fastell electrical contact metals are made 
in numerous grades, each for its specific 
service. Write for your copy of Technical 
Dota Bulletin 7.100. 





Fansteel evectrricaL CONTACTS 





FOR HEAVY DUTY SERVICE 


Where heavy current carrying capac- 
ity, low contact surface resistance and 
freedom from arc erosion are essen- 
tial, there is no better electrical con- 
tact material than Fastell, a product of 
Fansteel powder metallurgy. Fastell 
combines the advantages of the high 
refractory metals, tungsten and mo- 
lybdenum, with the high conductivity 
and low surface resistance of silver or 
copper, resulting in most dependable 
protection against mechanical wear, 
arcing, sticking and pitting. By Fan- 


ELECTRICAL 


and GONTACT 


Kansteel 


steel techniques, Fastell contacts can 
be made in irregular shapes at low 
cost and with no scrap loss. 

Manufacturers of heavy duty equip- 
ment are turning to Fastell as the com- 
plete solution to their electrical con- 
tact problems. Fansteel’s corps of 
metallurgists and electrical contact 
specialists welcome discussion of in- 
dividual problems with design and 
product engineers. Fansteel Metallur- 
gical Corporation, North Chicago, 
Illinois. 


CONTACTS 
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For more profitable production 


VARIABLE SPEEDS 


6 - 


Seer ry yak 
. 


Thousands of satisfied, world-wide users are 
increasing plant profits with Sterling Speed- 
Trol and Sterling Slo-Speed motors. 


MOTORS 
GENERAL OFFICES: LOS ANGELES 22, CALIFORNIA 


New York 7 e« Chicago 6 « Detroit 2 . San Francisco 5 « Philadelphia 7 « Boston 9 


Seattle 4 « Cleveland 15 « Buffalo 4 . Pittsburgh . Cincinnati 2 . Atlanta 3 « St. Louis 8 
Houston « Milwaukee 2 « Baltimore 2 « Memphis « Kansas City 2 - Dallas 1 « New 
Orleans 13 « Minneapolis 15 


Canadian Sterling Electric, Lted., Hamilton, Ontario, Canada 
Representatives in Principal Cities and Foreign Countries 























Our “Probing” Committee 
on production methods 


Mane up of key representatives from all 
Divisions, our “‘Methods Committee” stimulates 
the development and interchange of ideas to im- 
prove and simplify spring production operations. 


From the standpoint of spring users, there are 
benefits from such group effort that are readily 
apparent: concentrated effort exclusively on 
springmaking; a single, high standard of product, 
unified operating procedure that insures unin- 
terrupted production; constant improvement in 
quality and rate of output. 


The “Associated Springmakers” 
have their eyes on the springs you 
need—and the newest mechanical 
means of producing them. Con- 
tact the group below and see for 
yourself. 


ORIGINAL DIVISIONS OF ASSOCIATED SPRING CORPORATION 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 





} { is a Revere product that adapts itself to many uses where 


special decorative effects are desired —Embossed Metal. Repre- 
sentative patterns are illustrated. Special designs may be produced to 


your order; any Revere representative will be glad to give you the details. 


Revere Embossed Metal is available in Copper and a number of 


copper-base alloys, such as Brass, Bronze, Nickel Silver, etc. 


This ready-decorated metal has an extremely wide variety of applica- 
tions, including jewelry, cigarette cases and boxes, clock cases and 
dials, escutcheon plates, door knobs, cabinet and builders’ hardware, 
housings, frames, containers. Consider the added sales appeal of 
decorative surfaces, and the economy and adaptability of Revere 
Embossed Metal. 
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Representative Patterns in 
Revere Embossed Metal 


Scroll 

Fancy Banded 
Leather (2 styles) 
Alligator 

Hammered 

Frosted 

Fine Frosted 
Transverse Rib 
Grapevine 

Diagonal Herringbone 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Iil.; Detroit, Micb.; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, Distributors Everywhere, 





GET COSTS DOWN 


Sate le 


and put a fresh breeze behind sales... 













.-- the way Air Conditioners do it 
with AMERICAN PHILLIPS SCREWS 


Cae . - like one of the largest refrigerator and air conditioner 
manufacturers ... who says: “Our present high production would not have 
been [power without American Phillips Screws ... which permitted the efficient 





use of power drivers.” And which did not permit any more driver skids, spoiled 
work, dropped screws, burred screw heads, slashed hands. Now, labor costs 
keep in line, as do material costs. And time savings run as much as 50%. 


la Ci eaty with the modern, inviting look of American Phillips Screws. 
out The ty | tapered recess flashes the message of quality instantly to the 





R CANT SLIP buyer’s eye. And remember, too, that in any motorized merchandise, the spe- 
4-WINGED Oey TAPERED RECESS cial vibration-resistance of American Phillips Screws has a lot to do with 
oF PHIL keeping customers sold. Let American engineers translate these Phillips advan- 






tages in specific terms of your own product. Write. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. WMinois St. Detroit 2: 502 Stephenson Building 


MERICAN jJii7 
ILLIPS Seeoms = 
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made to sell with chromel 
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No, we don't make electrical heating appliances . . . just the 
durable CHROMEL heating element wire that first made such 
devices practical. CHROMEL . . . uniformly high in all good qualities 
. . - long-lasting, reliable, of uniform resistance ... easy to handle, 
nice to work with. A good wire to use in your good electrical heating 
appliances. Our Catalog-M1 contains complete technical data 


. +. want a copy? 


HOSKINS MANUFACTURING 


4445 LAWTON AVE. e DETROIT 8, MICHIGAN 
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Growaning Heavy Industhy 


wiTtTH IMPROVED ELECTRICAL STEELS 


HE excellent performance records of electrical equipment in steel 
ul sai and on similar heavy industrial jobs have been made possible 
largely by improvements in the physical and electrical qualities of 
electrical steels. 

For more than forty years our metallurgists and technicians have 
been working constantly to improve the quality of U-S-S Electrical 
Steel Sheets. Today they are among the finest produced anywhere. 
Yet research and experiments continue, to assure the utmost efficiency 
and dependability for users of generators, transformers and motors—of 
all types and sizes. 

It is vitally important that you use the proper grade of electrical 
sheet for each specific application. Our specialists will be glad to con- 
sult with you whenever you are selecting electrical steel for equipment 
that produces, distributes, or uses electrical power. 


“ia 


CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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COMMON ff 
ASSEMBLY E 


THE LEWYT CORP. wisely questioned 
fastenings used in this multi-purpose 
vacuum cleaner — found they could use 
the simpler P-K method and make 
assembly savings of 50%. 

A P-K Assembly Engineer made a 
thorough study, helped Lewyt engineers 
eliminate 12 tapping operations, many 
in hard-to-get-at places. The P-K Screws 
specified also add fastening strength — an 
important feature in a product that must 
stand up under many years of frequent — 
often rough — use by busy housewives. 

Why not find out if you can start 
operations several steps closer to the 
finished assembly’ by using P-K Self- 
tapping Screws. It’s plain common sense 
to begin making savings you've been 
missing — often up to 50% — in work 
hours now wasted by needless tapping, 
bolting, riveting, or inserts in plastics. 

Plan now to call in a P-K Assembly 
Engineer to check your assemblies. If 
you prefer, mail assembly details for 
recommendations. Parker-Kalon Corp., 


200 Varick St., New York 14, N. Y. 


Seld Only Through Accredited Distributors 
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A TYPE AND SIZE FOR EVERY METAL 
w = 


PARKER-KALON SELF-TAPPING SCREWS 
OTHER PARKER-KALON PRODUCTS 


































vacomeren the sect metal {hag 










In this LewyYt 
Self-tapping we 
as 

















h noz 
die-cast cover plate of brus' 


le body. 






Screws fasten 
die-cast brush noz? 







AND PLASTIC ASSEMBLY 


a a a a 


— —~ 





wt" 









COLD-FORGED SOCKET SCREWS * HARDENED SCREWNAIS AND NAILS © SHUR-GRIP 
FILE AND SOLDER IRON HANDLES * METAL PUNCHES * DAMPER REGULATORS AND ACCESSORIES 




























HELIOS new, better BLACK line prints 


DRY DEVELOPED 





@ Here are positive line working prints that are amazingly clear and easy to 
read. Every detail on the original pencil drawing is reproduced in crisp, dense 
black lines that stand out in sharp contrast against the white background. 


It has been the goal of K&E in developing Heliost, to bring you a better, more 
dependable line of dry diazo reproduction materials than had ever been made 
before. To achieve this, K&E established a new, modern plant for the manu- 
facture of Helios materials exclusively. We not only make the finished products 
—but we manufacture, to our own exacting standards, the required color-forming 
components. You see the results whenever you make prints on Helios papers, 
cloths or films—for their consistently high quality is due to the fact that, from 
start to finish, Helios materials are made 
& a ; with the skill, care and vigilance charac. 
pa rtn ee rs 3 n C reati n is teristic of K&E throughout 81 years of 
making drafting and reproduction ma- 

terials and equipment. 


You can make positive line working prints on black line, blue line or maroon line 
opaque Helios papers or cloth directly from original drawings, layouts, letters, 
documents, forms. Or you can save your originals and reproduce positive line 
working prints directly from positive line intermediate originals on Helios trans- 
parent papers, cloth or films. For samples, write Keuffel & Esser Co., Hoboken, N. J., 
or ask your K&E Dealer or K&E Branch for a demonstration. Remember . . . 
you're positive with Helios! 


Ke 


Drafting, 
Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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NOW -—to make the selection of 
your free copy of the new, complete 


catalog of General Electric Building 
Wires, Cables, and Cords. In one easy- 
to-use book, this new catalog lets you 
make your choice from the complete 
line. It includes wires, cables, and 
cords for every use — for industrial, 
manufacturing, and building applica- 


tions. 


Partial list of contents covers: 


y 


BUILDING WIRES y . 
CABLES & CORDS | i . , \ Thermoplastic Building Wires 


Rubber-insulated and Leaded 
Building Wires and Cables 


BX* Armored Cable 
PVX Nonmetallic Sheathed 


Service Entrance Cable 
Flamenol* Cords 
Rubber Jacket Cords 


Fixture Wires and Cords 


Latest National Elec- 
trical Code Require- 


To get your copy early, just fill out the coupon and 
mail it today. 


ee are eee 


Section WI- 822 

General Electric Company 

Bridgeport 2, Connecticut 

Please send me the new, free catalog Building 
Wires, Cables and Cords for every purpose. 


Wires and Cables 
GENERAL @ ELECTRIC 


ina ttaceecrnnlasiaail aati tilt als 


Title____ s o 


Company___ (Dh sssiegecsltcnieeniaias 


Address___ 


City. 


Shs en iv a an om con tes th 


— a a ae 
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@ Modern designers are proving: that beauty often leads to 
the ultimate in utility. This new trend is finding full expres- 
sion at Auto-Lite’s great Bay Manufacturing Division in 

Bay City. Here under one roof are the technical skills 

and production capacity for a new art rendered in 
plastics including brilliantly colored elastomeric 
plastics, decorated metals and metal-plastic 
combinations. The artistic skill of Auto-Lite’s 

Art and Style Division is available on 

matters of design and development. 














THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 
723 New Center Bldg., Detroit 2, Mich. © Bay City, Mich. 









Tune in ''Suspense!"’"—Radio Adventure at its Greatesr—Tnursday, 9:00 P.M., E.D.S.T. un CBS 
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From Theory to Practice 


N its pages ELECTRICAL MANU- 

TURING deals primarily with prod- 
uct development on a very practical 
level. It translates theory and circuit 
diagrams into electrical and mechanical 
components—into things that can be ap- 
plied. In fact the publication in one 
respect measures its success, editorially, 
by the degree to which it persuades its 
readers to put ideas to work commercial- 
ly. Every so often, however, the editors 
let the reader take a look at ideas in vari- 
ous intermediate stages along the road 
from laboratory curiosity to a tried com- 
ponent ready for new fields of applica- 
tion. Some of these ideas have been cook- 
ing for a long time. 

Pure research has as its purpose the dis- 
covery of new knowledge—new princi- 
ples that were not recognized before. It 
is abstract in that no immediate applica- 
tion may be apparent. The industrial re- 
search worker, for instance, may stumble 
on some new phenomena or discover 
some new characteristics of a material. 
He will methodically record it and pass 
on to something more pertinent to his 
particular study, leaving its practical ap- 
plication to the engineer. 


HERE is often a long lag between 

the discovery of basic principles and 
their commercial use. This may partly be 
due to ideas being buried in dusty tomes. 
How many engineers, for instance, would 
think of consulting the literature of a 
century ago? Yet several characteristics 
of materials that Faraday recorded are 
just now being put to practical use. 
Three articles in the current issue deal 
with materials with which he was 
familiar. 

Faraday suggested the possibility of 
permanently electrified dielectrics in 
1839. Wax electrets have been laboratory 
curiosities for years. Recently, someone 
has developed plastics electrets and has 
done things with them that challenge 
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classical theory of electricity and mag- 
netism. The article describing them and 
their possibilities is still in the “tomor- 
row department” and is offered to stim- 
ulate the reader’s imagination, whether 
he agrees with the theory or not. Let him 
judge its practical value. 


HE lead article deals with a class of 

semi-conductor materials whose 
properties were also known to Faraday 
but were not put to work until about 15 
years ago—and then only in the special- 
ized field of communication. Far from 
being still in the laboratory stage, therm- 
istors, or negative - temperature - coefhi- 
cient resistors, are presented here for the 
first time in a second phase of practical 
application, namely on a much broader 
industrial scale for the measurement, 
control and compensation of tempera- 
ture and in many other forms. A new 
tool is placed in the hands of the elec- 
trical designer to use as its characteristics 
dictate. 

Semi-conductors are also the basis of a 
brand new discovery that threatens to 
upset the electron tube industry. The 
new knowledge is the highly localized 
electronic amplification effect on the 
surface of such materials as germanium, 
selenium and copper oxide. Without a 
vacuum, and no heated cathode, grid or 
plate, two “cat whiskers” bearing on a 
spot of germanium in a tiny capsule are 
able to perform the functions of ampli- 
fication and oscillation ordinarily asso- 
ciated with vacuum tubes. 


ERE is a device fresh out of the re- 

search laboratory, a product of the 
physicist’s mind, but with proved appli- 
cation although still awaiting further de- 
velopment work before it becomes a 
commerical reality. This is in the futures 
department also, but it is almost a cer- 
tainty that the transition will be affected 
in a year or so rather than in a century. 
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Thermistors as Components 








Open Product Design Horizons 


These thermally sensitive resistors with high negative tempera- 


ture coefficients have come a long way since they were laboratory 


curiosities and are now available in a wide range of types with di- 


verse and stable characteristics. You may be able to transfer to your 


own problems some of the unusual design ideas described here. 


b #. 


DOWELL 


Western Electric Company, Incorporated 


MALL, stable, and rugged—yet highly sensitive to 

changes in temperature—the thermistor (thermally 

sensitive resistor) is a versatile electrical circuit ele- 
ment and control device that provides a simple and 
economical solution to many design problems. These 
hard, ceramic-like semiconductors are made in the form 
of small beads, rods, disks, and flakes (Fig. 1) especially 
treated and aged in closely controlled manufacturing 
processes to exhibit the desired thermal characteristics. 
It is the purpose of this article to describe some of the 
principal characteristics of presently available types of 
thermistors and to provide additional information on 
their application as product components by specific ex- 
amples from industrial uses. 

Temperature sensitive resistor materials have been 
known to scientists for many years. Polyvalent metals, 
such as copper, platinum, and silver, have positive tem- 
perature coefficients of resistivity of about 0.4 per cent 
per deg C at 20 C, and carbon is a commonly used 
natural element having a small negative temperature 
coefficient (about 0.09 per cent per deg C for graphite). 


Certain metallic oxides, nitrides, carbides, and sulfides 





have much higher negative temperature coflicients of 
resistivity; Faraday reported measurements on the high: 
negative temperature coefhicient of silver sulphide over a 
century ago (about 1834). European scientists (particu 
larly German and English) have studied temperature 
sensitive materials. Uranium oxides were used in early 
types of thermally sensitive resistors made in Europe, 
and magnesium-titanium oxides were employed in later 
types, rods of the material being enclosed in glass tubes 
which were evacuated and then filled with nitrogen or 
hydrogen. Another was made of copper oxide. ‘The tem 
perature coefficients of these types were generally be 
tween—1.5 per cent and —2.5 per cent per deg C at 
20 C. 

The chief stumbling block to widespread use of th 
metallic oxides with their high negative coefhcients was 
the difficulty in producing them to exhibit stable char 
acteristics, reproducible to fixed specifications and free 
from polarization and other undesirable effects. Units 
manufactured under apparently identical conditions had 
widely varying properties, and in many cases the char 
acteristics of the components produced varied consider 
ably with exposure to moderate 
temperatures or to the passage 
of current. 

In the early thirties, Bell Tele 
phone Laboratories sought a de 
vice to compensate for the varia 
tion of resistance of telephone 
transmission lines with tempera 
ture. In studying the problems 
involved, they concentrated on 
the properties of a few carefully 
selected basic materials. As the 
result of several years of research 
and development, chemically 
and electrically stable thermis 
tors or now made in a wide 
variety of shapes and sizes, have 
permanent electrical contacts, ar: 
mechanically rugged, cover 
wide range of resistance, tempera 
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ture coefficient, and power dissipation, and, when 
operated within their maximum current and temperature 
ratings, have extremely long life. (See Table II.) 

Uranium oxide was used in two early types of therm- 
istors designed for time delay circuit applications in the 
telephone system. Polarization of uranium oxide in d-c 
circuits prevents the use of these 1A and 1B thermistors 
in d-c applications, but subsequent types made of oxides 
of nickel, manganese, and cobalt may be used in either 
ac or d-c circuits. Material number 1, composed of 
oxides of manganese and nickel, has a temperature co- 
eficient (a) of —4.4 per cent per degree Centigrade at 
25 C, and material number 2, composed of oxides of 
manganese, nickel, and cobalt, has an a of —3.9 per 
cent per degree Centigrade at 25 C. 

The variation of the resistance of a thermistor with 
temperature is approximated by the expression 


R= Rk, E 


poe te 
and k = TT, 


where R = resistance at any Kelvin temperature T 
R, = resistance at reference temperature T, 
B =a constant (approximately) whose value 
depends upon the thermistor material. 


1 E =A2.7183 


l 
R aT or a, is related to B 


B 
by the approximate relation a = — = 


The temperature coefficient, 


AUGUST 1948 


Fig. 2 compares the variation of the specific resistance 
of thermistor materials with temperature to that of 
platinum. Fig. 3 shows the variation of nominal re- 
sistance ratios with temperature for rods and disks made 
of material number 1, disks of material number 2, and 
for the 14A bead-type thermistor. Resistance versus 
temperature characteristics for fifteen rod and disk type. 
thermistors are given in Figs. 4 and 5. 

These variations of resistance with temperature have 
been utilized in a variety of applications. The high sen- 
sitivity, or large change in resistance with temperature 
change as compared to other temperature-sensitive de- 
vices, is a major advantage in applying these compon- 

~ents to the solution of design problems involving 
temperature variation. Secondary characteristics arising 
from the temperature-resistance relationship (the non- 
linear static voltage-current relationship and the current- 
time, -or dynamic, characteristic) have also led to im- 
portant uses. 

The effect of the self heating that occurs when 
current flows through a thermistor is indicated by the 
voltage-current characteristics of Fig. 6. At low cur: 
rents, the effective change in temperature is small, and 
current is proportional to voltage. As current increases, 























Types marked with a double asterisk (**) have B == 3420+80 K (disks and washers) ; and 3450+80 K (rods). 


Table II—Some Thermistors Suitable for General Industrial Applications 

















































Bis “wee Nominal cold resistance Maximum | Maximum 
Code om of resistance (Ro) in ohms continuous | continuous Primary 
No.* Description at 25C (per current, in ambient application 
cent per deg. ma tempera- 
C)> at OC at 25C at 50C ture, deg. C 
1A Bead type in glass bulb; —3.0 140,000 60,000 38,000 15 a-c Time delay 
phenol fiber cartridge 1 d-c 
1B . —3.1 850,000 380,000 230,000 ane Temp. compensation 
.2 d-c 
1C - —4.4* 155,000 50,000 26,000 25 Time delay 
1D . —4.4% 310,000 100,000 52,000 20 z 
2A Heater type in glass bulb —3.5 7,200 2,800 1,250 75 Amplifier gain control 
3A 34-in. diam. washer —3.9** 28.3 10 4.1 ae 150 Temp. meas. and control 
3B = —3.9** 89.5 31.5 12.8 oe 150 
4A - —4,4* 327 100 36 =a 150 
4B —4.4* 1,030 315 113 re 150 
5A 0.4-in. diam. disk —3.9** 283 100 40.7 a 150 
6A ‘ —4.4° 3,270 1,000 360 oa 150 . 
7A 0.2-in. diam. disk ~4.4* 3,270 1,000 360 ee 150 2 
9A 0.11 x 43-in. rod; axial —4,4* 103,000 31,500 11,300 seat 150 Z 
leads 2 
10A 0.11 x 15-in. rod; ~4.4* 327,000 100,000 35,950 -_ 150 E 
axial lead: ° 
11A 0.11 x #8-in. rod; axial —3.9** 9,000 3,150 1,270 — 150 = 
leads 6 
12A 0.11 x 15-in. rod; —3.9** 28,500 10,000 4,000 — 150 e 
axial leads = 
13A 0.055 x %-in. rod; —4.4* 327,000 100,000 35,950 -- 150 c 
radial leads J 
14A Bead on glass probe —4.6 355,000 100,000 34,000 os 300 E 
14B " -3.9 5,800 2,000 800 — 300 E 
6014A Matched pair 14A’s lower 115,000 max. 4 
R of pair not less than 85,000 min. E 
90% R of higher resis- = 
tance element 5 
6014B Pair of 14B’s matched 2,400 max. & 
as above 1,600 min. & 
15A 0.4-in. diam. disk ; _3.9** 283 100 40.7 wise 125 § 
radial leads = 
16A 0.4-in. diam. disk ; —4,4* 3,270 1,000 360 —- 125 
radial leads 
17A 0.2-in. diam. disk; —4,4* 3,270 1,000 360 _S 125 
axial leads 
D158997 Heater type in glass —4.0 45,000 15,000 6,000 50 
bulb; potted in can 
D159923 Bead in glass bulb —4.6 18 megohm | 5.3 megohm | 2.7 megohm 1 Amplitude control 
D160698(S) Heater type in glass —4.5 20,000 6,900 2,750 40 Amp. gain control 
bulb; potted in can 
D160699(S) ” —4.5 145,000 45,000 16,500 —= a 
D161361(S) Bead in glass bulb —4.0 450,000 140,000 75,000 30 Time delay 
D162046 “ —36 5,000 2,000 600 50 High-freq. pwr. meas. 
D162407(S) Disk with radial leads —4,4* 3,150 950 340 — Temp. compensation 
D166382 Bead in glass bulb 3.4 4,500 2,000 650 25 High-freq. pwr. meas. 
D167613 Disk on plate —4,4* 1,100 340 120 — Temp. compensation 
D168391 * —4,4* 2,350 725 255 -—— ~ 
D168392 “ —4.4* 2,450 760 275 _— « 
D169227 * —4,4* 725 230 80 —— - 
D169228 “ —4,4* 4,300 1,350 480 —- ss 
D169604 Glass coated rod; —4,4* 145,000 44,000 17,000 85 Temp. control (high T) 
axial leads 
D170575 Unmounted bead D166382 —3.4 4,500 2,000 650 25 High-freq. pwr. meas. 
D171933 Rod with axial leads —4,4* 145,000 44,000 17,000 85 Temp. control 
D176255 Bead in glass bulb —44 oe 50,000 (Operating range 10'-10‘mm/Hg) Vacuum manometer 
D176980 Bead on glass support —4,4 246,000 75,000 27,000 5 Anemometer 
D177147 Short form of D176980 Same as | D176980 “ 
D177232(S) Glass coated bead of 144. Same as| 14A Temp. meas. 
D177242(S) 34-in. diam. disk —4.4* 327 100 36 —_— Temp. control 
LP460136(S) Disk with radial leads —4,44 1,050 340 120 -- Temp. compensation 
V-649(S) Glass-backed flake in —3.9 -— 3 megohm -- ~ Infra-red bolometer 
} special housing 
V-651(S) Air-backed flake in —3.9 a= 3 megohm -— -- - 
special housing 
V-664(S) Quartz-backed flake in —3.9 -- 3 megohm — — = 
special housing 
a Types marked (S) following the code number are not in regular manufacture. 
b Types marked with a single asterisk (*) after the temperature coefficient resistance value are No. 1 material with B (material constant, see Table 1) = 3900+55 K (deg. Kelvin). 
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tne rise in temperature of the thermistor results in de- 
creasing resistance, and the curve departs from a 
straight-line relationship. For a particular thermistor, the 
value of the dissipation constant, C, (Table I) which 
will be determined by mounting conditions and thermal 
conductance of the surrounding media, will change the 
volt-ampere characteristic curve as indicated. Increases 
in the power dissipation capabilities of the media sur- 
rounding the thermistor result in upward shifts of the 
volt-ampere curves, and this factor permits the applica- 
tion of thermistors as anemometers or flow meters, vac- 
uum manometers, thermal conductivity meters, etc. 

At some particular current the volt-ampere curve 
reaches a maximum; for larger currents, voltage actually 
decreases, giving a negative resistance characteristic in 
this region. This characteristic is of fundamental im- 
portance in automatic voltage regulators, expandors and 
compressors, amplifier gain control, temperature alarm 
devices, voltage surge protection, contactless lock-in and 
lock-out switching action, and many others as indicated 
in Table III. Figs. 7 and 8 show the curves that re- 
sult with several different values of cold resistance (Fig. 
7) and the constant B (Fig. 8). 

The resistance-power characteristics are also given in 
Figs. 6, 7, and 8; this method of plotting is commonly 
used because it presents the complete static character. 
istics of a thermistor. 

The current-time, or dynamic characteristics for one 
type of thermistor are shown in Fig. 9. When a ther- 
mistor is placed im series with a source of voltage, the 
inherent thermal inertia of the thermistor will delay 
the build-up of current as shown. The initial current. 
determined by the cold resistance of the thermistor, is 
small and rises slowly. As the thermistor temperature 
increases from the flow of current, its resistance de- 
creases, allowing still more current to flow. The final 
current is limited by the circuit resistance. By suitable 
design and choice of circuit, it is possible to vary the 
time delay from a few milliseconds to several minutes. 
This provides a simple means to obtain time delays with- 


A + No.1 Maretaiat = Roos ano Di ses 
B - No.2 Maremiat ~ Dises 
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Fig. 3—-Temperature-resistance ratio characteristics of 
three of the Western Electric thermistor materials. 
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Table I1]—Summary of General Thermistor 
Applications 










Associated characteristic 










































‘ as Tem- | | 
Basic Applications pera- | Velo | Dy- 
ture-re- | p | namic 
sistance | | 
1, Thermometry | 
a. Temperature measurement x 
b. Temperature control x 
c. Temperature compensation x 
d. Calorimetry x 
e. Temperature alarm devices} x x 
2. Radiation thermometry 
(bolometer) 
a. Pyrometer x x | 
b. Infra-red spectrometry x x 


3. High-frequency power 
measurement 






4. Vacuum manometer 


5. Anemometer or flow meter x | x 
| 

















6. Thermal conductance meter | x 


7. Transmission circuit elements| 4 
a. Speech volume limiters : —_— 

b. Automatic level regulators | x 

c. Remote controlled resistors| i a 

x 

x 








d. Expandors and compressors| 
e. Oscillation amplitude 














regulators 
f. Discriminators | i.e 
| 










8. Switching devices = 








9. Protective devices 
a. Voltage surge absorbers | 5 x 
b. Fire protection 
c. Gas detectors 
d. High- and low-level liquid | 

gages 


10. Negative resistance devices 
(low frequency) 

a. Oscillators 

b. Modulators 

c. Amplifiers 

d. Filter networks 
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11. Time delay devices 






out the use of complex circuits and costly components. 
The dynamic characteristics of thermistors have been 
used in a number of applications, some of which are 


listed in Table III. 





Thermometry, Including Radiation Thermometry 





Table III lists eleven general classes of thermistor 
applications. Under the heading of Thermometry are 
temperature measurement, control, and compensation, 
calorimetry, and temperature alarm devices. Under a 
separate heading is Radiation Thermometry, which in- 
cludes pyrometry and infra-red spectrometry. These 
seven applications all depend upon the temperature-re- 
sistance characteristics, while the last three also utilize 
the non-linear voltage-current relationship. 

Highly sensitive electrical thermometers are possible 
with thermistors because of their large temperature co- 
efficients of resistance. A thermistor thermometer that 
readily indicates temperature changes of 0.0005 has 
been described(1)!. Their small size is an advantage in 
many special applications, such as the use of tiny bead 



























‘Italic numerals in parenthesis indicate references at end of the article. 
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Fig. 4 (Left)—Resistance-temperature characteristics of Western Electric disk-type thermistors. Fig. 5 (Right)— 
Resistance-temperature characteristics of thermistors in rod form. Note the high sensitivity of resistance changes. 


thermistors in intravaneous blood thermometry (26) 
Fig. 10 shows a suggested assembly for a liquid im 
mersion thermometer using a small disk type thermistor. 
Others have been used as temperature-sensing elements 
in radiosondes. In tests made on milk samples by boards 
of health, the determination of the freezing point ol 
the sample to 0.01 C has been made with a simple 
thermistor thermometer with the advantage that only 
very small samples are required, for the tiny bead ther 
mistor suitable for such applications can be readily im 
mersed -in a small volume of liquid. The smallest item 
manufactured by Western Electric that has complete 
manufacturing specifications of its own is a bead ther 
mistor. Five million of this type weigh a total of only 
one pound. 

Thermistors are readily adapted for remote tempera 
ture indication, for they are available with high electri 
cal resistance in comparison to other devices used for the 





S. v K WK 
' — - — 
00K Tl 7 — a a 





CURRENT IN AMPERES 


Fig. 6—Typical thermistor volt-ampere curves show the 
effect of change in dissipation constant C on characteristics. 





same purpose or with low resistance as may be desired 
This means that length of connecting wires presents no 
problem. In addition, extremely sensitive Cand prob 
ably expensive) indicating elements are not required 
A description of the applic ition of a type 9A thermistor 
ina temperature bridge for monitoring the temper rature 
of an underwater device connected to the bridge 
through a 1000-ft cable recently appeared in the litera 
ture.(2 

Fig. 11 shows an ohmeter circuit utilizing a thermistos 
for direct temperature indication. The calibration curves 
for this thermometer circuit show how scale linearity 
and the possible range of temperature measurement can 
be controlled with changes in battery voltage E and 
series resistance R. Conventional Wheatstone bridge cir 
cuits are also often used. 

A principal factor to consider in the design is the 
selection of circuit components and voltage so that the 
power dissipated in the thermistor itself produces sub 
stantially no self heating to raise its temperature above 
the surrounding ambient that it observes. If substantia! 
self heating is present, the thermistor operates on a non 
linear portion of the characteristic. This portion shifts 
with dissipation constant as indicated in Fig. 6, and 
any agitation or change in the thermal conductance ol 
the surrounding modianin will affect the meter indica 
tion and the accuracy of measurement. 

Some objects are ordinarily inaccessible to direct tem 
perature meé suring devices, either through physical posi 
tion or because they are in motion, and some are to 
hot for contact thermometry. Tiny bead _thermistors 
built into journal boxes, gear housings, power transform 
er housings, cores, or windings, in “the metal housings 
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C*5xI0“WATTS/DEG T= 300°K 


0-4 0 io? 
CURRENT IN AMPERES 
Fig. 7—Changes in cold resistance at 25 C (R,) affect 


thermistor volt-ampere characteristics as indicated here. 


of rotating parts, etc., may solve many of these problems. 
When an object is too hot for contact thermometry or its 
motion may negate the use of any connecting wires, 
slip rings, or other electrical contact devices, its tempera- 
ture may be determined by permitting radiation from 
the object to be focused on a suitable thermistor. Small 
bead thermistors and thin flakes of thermistor material 
have been developed experimentally for such applica 
tions. A notable example is the infra-red bolometer de- 
veloped during the war that utilized a flake thermistor 
so sensitive it could detect the warmth of a human 
being a quarter mile away (37). Indicative of modern 


infra-red techniques is the interesting postwar applica- 
tion of flake thermistors in radiation measurement by 
Hanson-Gorrill-Brian, Inc.? 

The methods used in this application may prove 
helpful to other design engineers. 


The first step in the manufacture of tin cans is the 
forming of the cylindrical can body from flat sheet stock. 
[his task is performed by the Body Maker, a machine 
that bends flat sheets of tin into a cylindrical form, 
crimps the seam up the side of the can, and passes the 
can onto a conveyor chain to solder the seam. To help 
solve the difficult problem of temperature control of the 
soldering operation, Hanson-Gorrill-Brian developed an 
infra-red pyrometer, utilizing a quartz-backed flake ther- 
mistor as the sensitive element, for the study of can 
soldering temperatures. 


*See under Acknowledgements at end of article for addresses 


Fig. 9—The dynamic (current vs. time) characteristics 
of thermistors lead to important uses in time delay 
devices, surge protection, etc. These curves illustrate 
effect of source voltage E on current-time character- 
istics of a thermistor in a simple series circuit. 
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Fig. 8—Changes in the material constant B result in 
these variations in the volt-ampere curves of a thermistor. 


As it was impossible to make physical contact with 
the surface being measured, because of its rapid motion 
and its inaccessibility, radiation energy was the only 
energy which was available as a means to temperature 
measurement. In general, conventional methods of tem- 
perature measurement are much too slow (some Body 
Makers form as many as 350 cans per minute), and 
sufficiently rapid contact temperature measuring devices 
were ruled out because of the difficulties involved. Ther- 
mistor bolometers were chosen for this application be- 
cause of their simplicity, short time constant, and A 
sitivity to the wave lengths of infra-red involved. 
quartz-backed flake a was used in order to i: 
tain the shortest possible time constant. 

Figs. 12 and 13 indicate the system of measurement 
that was devised. An optical system is arranged to focus 
radiant energy from the moving cans on a flake ther 
mistor. The variation in the amount of energy radiated 
as the can moves past the line of sight of the ‘optical sys 
tem is sensed by the thermistor and the resulting signal 
voltage amplified and presented as a pattern on a cath- 
ode ray oscilloscope. 

In operation, the optical system “looks” at the hot 
seams through the open ends of the cans while they 
are moving on the conveyor chain. First, the cool top of 
the can gives very little energy, then for a short time 
the greater energy from the hot seam is detected, and 
finally the pyrometer observes the space between the 
cans and may see either a very hot or a very cool part of 
the Body Maker. This changing “heat picture” is re- 
peated from one to six times a second, depending upon 
the rate at which cans move under the pyrometer. A 
pulsating signal from the thermistor is obtained by 
chopping the radiation, and the amplified signals are 
applied to the vertical plates of the oscilloscope, which 
has a horizontal sweep synchronized with the passing 
of the cans under the pyrometer. The vertical amplitude 
of the signal trace is thus an indication of the radiant en- 
ergy, and attenuators controlling the gain of the ampli- 
fer are calibrated so that adjustment of the pattern to 
reference lines on the screen gives a dial reading of tem- 
perature in degrees Fahrenheit. It is easy to pick out 
the particular small portion of the picture corresponding 
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Fig. 10—Two suggested thermistor mounting assem- 

blies. Top, mounting of a stack of %4-in. thermistor 

washers; bottom, liquid-immersion thermometer using 
a small spring-backed disk thermistor. 


to the hot seam, and the repetition rate is high enough 
for effective averaging of the energy indication, which 
mnay vary somewhat from can to can due to differences 
in surface emissivities. 

Fig. 14 gives two typical oscilloscope patterns. Cali. 
bration is checked by means of a heater mounted on the 
pyrometer and arranged to heat a small sample strip of 
the tin used in making the cans. An accurate measure- 
ment of the temperature of the sample is provided. The 
thermistor bolometer used in this application was an ex- 
perimental type V-664. Fig. 15 shows the mounting ar- 
rangement. 

With this instrument, temperatures in the range of 
400 to 700 F can be measured with an overall accuracy, 
including that of the calibrating arrangement, of about 
+ 10 F, well within the accuracy required. Similar 
applications, where slower response time can be tolerat: 
ed, are possible with standard bead thermistors which 
are in regular manufacture. 

Special flake thermistors have also. been used ex 
tensively in infra-red spectrophotometers to determine 
the distribution of energy in a sample as a function of 
wave length. These measurements are every useful in 
the study of organic structure by chemists, nuclear physi- 
cists, petroleum geologists, and others. (38, 39, 40) 

Closely allied to the application of thermistors to the 
measurement of temperature is their use to control tem- 
perature. Some important qualifications that should be 
met by temperature sensitive elements used in controi 
circuits are high sensitivity, proper resistance value at 
the control temperature to satisfy the requirements of 
the circuit used, size and shape to suit the space and 


Fig. 11 (Right)—Thermistor thermometer utilizing an 
ohmmeter circuit. A change in E or Rr, or both, 
changes the range of temperature over which best scale 
linearity is achieved. With 1.1 volts and 933 ohms a 
wide range of temperatures can be measured, although 
both ends of the scale will be crowded. The calibrating 
resistance is a fixed resistance equal to the resistance 
of the thermistor at some temperature which appears 
on all ranges, providing a check point on each range. 
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Fig. 12—Arrangement of the optical system in the 
infra-red pyrometer for measuring temperature of tin 
cans during the soldering of the seams. 


mounting requirements of the application, stable charac 
teristics so that recalibration or readjustment is not often 
required, reasonably low temperature rise of the control 
element resulting from circuit heating, and long life 
with freedom from maintenance difficulties. ‘Thermistors 
have been widely used for temperature control. 


Wheatstone bridge circuits are particularly suited for 
control purposes. A basic type is that of Fig. 16. A 1:1 
bridge ratio provides maximum voltage sensitivity with 
this circuit. The detector, which should have a high 
resistance compared to other circuit elements for greatest 
voltage sensitivity, may be a sensitive galvanometer, con- 
ventional indicating meter, electromechanical polarized 
relay, or an electronic relay. Allowable power dissipa- 
tion in the thermistor elements will be determined by 
their dissipation constants as mentioned in conjunction 
with thermistor thermometers. Circuit parameters that 
have been evaluated for a number of standard ther- 
mistors at a control temperature of 122 F are listed in 
Table IV. 


The circuit of Fig. 16 provides an operation or con- 








THERMISTOR 
(1000W AT 25 c) 
e s R TEMP. RANGE 
SELECTOR 
INDICATOR 
O-1 MAL, 100W 


C. 


IN DEG, 


TEMPE RATURE 





0 10 


20 30 4O 50 -60 70 80 


DEFLECTION IN PER CENT OF FULL SCALE 


90 100 





ELECTRICAL MANUFACTURING 











Table IV—Design Data, Thermistor Bridge Circuit 
(See Fig. page 192) 






Note: Power dissipation in the thermistor is assumed to be limited to a value that will produce no more than 1 C self-heat tem- 

rature rise. The bridge sensitivity is shown in terms of the voltage E,. produced by a 1 F change in temperature from the 

alance py at 122 F (50 C). Changes in bridge voltage E will change bridge output voltage eae Maximum bridge 
voltage # is dependent on the self-heat temperature rise of the thermistor that is acceptable for the specific application. 































































































Thermistor type 4A | 7A 10A 12a | MB | MB 
Number perarm ce ie ; eo oe eee Raee Bee aod oa ade 
“Thermistor resistance at 25°C. —«(|~—s«:100 ~ 1000 100000 | 10000 | 2000 | 2000 ~~ 

Thermistor resistance at 122°F. | 36 360 35950 | 4020 | 800 | 800 

R1, R2 ( shina) cf he os 36 360 35950 4020. a we 300 ee 800. = 
Proposed mounting : | | Metal Metal ; ioe hee aes Ta a 

backed backed Air Air Air Liquid 

“Power per thermistor (watts) 0.10 0.050 .006 006. c 001 io .005 ;. 

Ex at maximum dissipation 1.9 4.24 14.7 4.9 0.9 2.0 
~ Bridge voltage, E 3.8 8.48 29.4 98 Lae ae 
 q at 122 F per cent/deg F. ~2.08 ~2.08 ~2.08 1.84 | -1.85 ~1.85 
AR of thermistor for AT of —1 F. 0.75 7.5 748 a - 2 oe. - 14.8 
Bw for —1 F change 1.88 4.195 14.55 4.855 Ae 0.892 | 1.98 

Ey, for —1 F change 1.92 4. 285 14.85 4.945 0.908 2.02 

Bridge output Bi. volte 0.04 0.09 0.30 0.09 0.016 0.04 

Bridge sensitivity 0.0105 | 0.0105 | 0.0105 | 0.009 0.009 0.009 





Open circuit output volts per deg F per volt. 


trol that is of the on-off variety, the heat source being supply, such as a damper or valve. These control cir- 
fully activated or completely shut off depending upon cuits contain basic features, not limited to heating con- 
the direction of bridge unbalance. Since an on-off type trol, that provide valuable background information on 
of operation is not adequate in many cases, the heating _ the incorporation of thermistors in the design of prod- 
control industry has developed a number of circuit de- _ucts for control system use. 

signs and control procedures to overcome this limitation. When a temperature change causes unbalance of the 
One is that of Fig. 17, which shows the incorporation _ bridge of Fig. 17, this actuates the variable controls of 
in the bridge circuit of a variable “follow-up” resistor the heat source and simultaneously changes the follow- 
mechanically linked to a variable control of the heai (Continued on page 190) 
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Fig. 13—Block diagram of the electrical system used in the infra-red pyrometer. Sweep circuit is direct-coupled 
to oscilloscope. Range 0.8 to 10 sweeps per sec. Time delay between successive sweeps provides horizontal expansion 
of “temperature picture” when desired. 
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Basic Types of Organic Finishes 


and Application Methods 


. E. SPITZER 


Technical Service Director 


The Sherwin-Williams Company 


URING the past decade organic finishing — the 
protective coating of industrial products — has 
changed radically, both in the types of finishes 

used and in “the methods of application. Many laboratory 
advancements have dictated application and method 
changes. In other cases new equipment developments 
have forced advancement in the formulations of finishes. 
Progress in most fields is dependent on the coopera- 
tion and coordination of all the parties allied to that 
field, and the organic finishing field is no exception. 
One of the more outstanding equipment developments 
of recent years is the infra-red baking oven. Application 
of this method was initially made possible because some 
finishes that baked satisfactorily were already available. 
As the use of infra-red ovens grew, however, it was soon 


The Dexter Co 


Special-type vinyl finish finds application in this house- 
hold clothes-washing machine, where its resistance 
to alkalis and abrasion offer important advantages. 
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evident that not all types of finishes responded, and sv 
certain modifications and new development were neces 
sary to take full advantage of the speed possible in this 
equipment. 

Infra-red oven design and organic finish technology 
have progressed hand in hand to make possible efficient 
curing cycles measured in minutes—5 minutes is com 
mon—instead of hours. Viewed from the paint and 
varnish industry's position 10 years ago, the results are 
truly remarkable. While infra-red baking was largely 
responsible for the present trend to shorter "aead generally 
higher temperature baking cycles, this trend has actually 
hare evident ever since sy mthetic resins were widely 
introduced, particularly the alkyds some 10-15 years 
ago. Speeding up a finishing cycle is not, however, 
limited to merely shorter baking or air drying cycles. 
Synthetic finishes have in many instances made possible 
a reduction of the number of required finish coats, there- 
by resulting in substantial savings of time, labor and 
material, plus improved performances. In finishing cold 
rolled sheet in particular where metal blemishes are at 
a minimum, the trend is to use only one coat even for 
such highly decorative items as refrigerators. 

The modierss organic finish besides | being “fast” never 
theless must also produce a quality Galt with service 


Baking time vs. temperature of Kemclad white appli- 
ance enamel, based on “H” pencil hardness. Allowance 
must be made for time required to reach temperature. 


ELECTRICAL MANUFACTURING 





Modern organic finishes provide fast working cycles and a wide range 


of desirable performance values. 


ability. The white refrigerator in the kitchen must stay 
white, must be unaffected by a host of household chemi- 
cals, and must also resist abrasion; the washing machine 
finish» must not blister and peel because of hot water 
and strong soaps; in the other products, the gloss must 
be retained. Modern organic coatings are now being 
used where glass or porcelain were once considered 
indispensible. 

Alkyd resin type paints with or without modification 
are today the most generally used for general industrial 
products finishing. Their use was given terrific impetus 
during the war when practically all specifications for 
products finishes set by the armed services 
use of alkyds in one form or another. 

Alkyd resins made possible many improvements in 
the organic finishing. Not only were alkyd finishes a 
step forward in speeding up the finishing process be- 
cause of their better baking and faster drying properties, 
but they gave improved exterior durability, better initial 
color and ‘color retention, and lower cost. Their excellent 
gloss retention and resistance toward checking and crack 
ing when exposed to weather has made them the 
standard finish in a wide range of industrial equipment, 
appliances, and other products. 

Very fast or flash-baking enamels became possible 


required 


Monarch Machine Tool Co. 
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The product designer will find that 
the alkyd, phenolic, urea and melamine types lead the parade, but 


watch the newer formulations such as the silicone and styrene finishes. 


The Hoover Co. 
Wrinkle-type finish used in this vacuum cleaner re- 
tains its good appearance under relatively severe service. 


with the introduction of urea-formaldehyde and more 
recently the melamine-formaldehyde resins. These are 
used with alkyds to achieve extremely fast schedules. 
These alkyd-urea resins have made possible our all-white 
kitchens and laundries. The unmodified alkyd enamels 
were for many purposes weak in resistance to chemical 
attack, humidity, and abrasion, but modification with 
the urea and melamine type resins has made it possible 
to meet such high performance specifications as shown 



































































in Table I, which are typical of household refrigerator 
applications. 

Although alkyd and alkyd-modified finishes are the 
most common, there are several other types of coatings 
used in substantial volume. The broadest class of these 
are the oleoresinous types.* These are based on vehicles 
or varnishes made by combining naturally occuring 
resins with vegetable oil. As a class these finishes have 
been widely replaced by the alkyds, but for many 
specific purposes they still offer certain advantages. For 
example—baked-on East India copal resins are in many 
quarters still considered indispensible for primers be- 
cause of their excellent adhesion and moderate tolerance 
to oils and drawing compounds on the metal surfaces to 
which they. are applied. 

The first commercially used synthetic resins were 
those derived from phenol and formaldehyde—commonly 
referred to as phenolics, and frequently as bakelites, after 
their originator, Dr. Leo Baekeland. These resins are 
also widely used for organic finishes. They have excel- 
lent water and chemical resistance and good abrasion 
resistance. Alkyds and natural resins, particular rosin 
(derived from pine oleoresins), are often modified with 
phenolics to improve hardness, chemical and wear re- 
sistance. In general they are more expensive than either 
straight alkyd or oleoresinous types and their use is 
accordingly limited. 

Probably the most inert finishes in common use today 


—_— 


*See “Natural Resins—Basic Materials in the Electrical Field,” p. 
125, August 1946 ELectricat MANUFACTURING, 


Nash-Kenvinator Corp. 





Urea-alkyd type coating, used to finish this household 
electric refrigerator, meets the performance specifica- 
tions given in Table I with a very fast baking schedule. 
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are the vinyls. Since they dry by solvent-evaporation 
alone, they can be classed as lacquers. Contrasted to 
the previously mentioned finishes, vinyls are unique 
since they generally are not modified with vegetable 
drying oil—although castor oil may be used as the plasti- 
cizer in comparatively small amounts. While vinyl 
finishes have been in use for many years, their accep- 
tance for general industrial finishing of rigid articles 
have been slow. Several inherent characteristics have 
limited their application—they are thermoplastic at 
temperatures of about 180-200 F and are quite readily 
affected by many common solvents. Solutions have 
generally been low in solids making it difficult to obtain 
complete opacity without resorting to extra costs. 

On the other hand their remarkable chemical and 
abrasion resistance has made them desirable for many 
specialized uses. Moreover, advancement in formulation 
techniques and increasing availability of better solvents 
and modifying agents have aided in developing these 
finishes to a state of perfection where they can in many 
instances replace urea-alkyds with little if any change in 
the finishing cycles required. 


Vinyl Finishes Resist Alkalies 

Vinyl finishes are practically unaffected by alkali, 
have high abrasion resistance and are superior in shock 
resistance. The properties make them ideal for finish- 
ing dairy equipment, washing machines and other equip- 
ment subject to caustic and abrasion conditions. 

The critical shortage of porcelain tubs for household 
washing machines has led to the development of vinyl 
coatings which can satisfactorily be used to paint both 
the inside and outside of the tubs. Application proper- 
ties have been sufficiently improved so that the finishing 
can be done on equipment designed for urea-alkyd types 
with only minor changes. 

There are many other types of finishes new and old 
on which space does not permit discussion. The modern 
trend in organic finishes development is toward much 
greater complexity, with new formulations of resins 
being introduced so rapidly that full knowledge of their 
properties will takes years of study and work. While 
technical advance on many new developments was 
slowed during the war, others are a direct result of the 
war, and their commercial introduction has been con- 
centrated in the postwar period. As they are more 
thoroughly evaluated by the paint and varnish chemist 
and tested in production, many will find their place, 
while others will undoubtedly fall by the wayside. A 
few may be stationed here: 

Styrene types: Production capacity for styrene expan- 
ded tremendously during the war and made available 
huge quantities for industrial use in the postwar period. 
The effect on the plastics industry is already known. 
General adaptation of styrene to protective coatings has 
been more complex and the results slower in coming. 

Styrene will react with vegetable oils to form fast 
drying vehicles of excellent durability. In many 
respects they are similar to alkyds and the present 
shortage of alklyd raw materials makes them doubly 
worthy of consideration either as such, or as alkyd 
modifications. Styrene oil copolymers, as these vehicles 
are being called, are actually one of a broader class of 
copolymers. Cyclopentadiene oil copolymers have simi 
lar properties. 
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Table I—Typical Performance Specifications 
for Flash-Baking Enamels* 


Color Retention: Very slight to no color change be- 
tween fresh, 30 day exposure to light and 30 day 
ageing in total darkness. 


Humidity: No effect in 1000 hr at 98-100 per cent 
humidity at 110 F. 


Abrasion: Maximum 70 mg loss in weight in 1000 
cycles on Taber Abraser. 


Soap: No permanent damage on the immersion in 
soap solution (4 oz soap per gallon water) at 180 F. 


Salt Spray: 200 hr. 

Lard Oil-Oleic Acid: No effect—16 hr. 

Citric Acid: No effect—16 hr. 

Caustic Soda: No effect—l per cent solution. 
Alcohol: No effect. 


Stain Resistance: Very slight to no stain with coffee, 
orange juice, lemon juice, tomato juice, beer, grape 
juice, raw meat, etc. 





(a) These specifications are for eee enamels modified 
with urea-formaldehyde or melamine-formaldehyde and are typ- 
ical for househoid refrigerator applications. 





Polyether resins: These resins are an interesting de- 
velopment based on the reaction of a phenolic material 
and a chlorohydrin. Their introduction has been pos- 
sible through the commercial availability of epichloro- 
hydrin and various derivatives. It is possible to make an 
almost unlimited number of resins by this basic reaction, 
with applications in organic finishes. Indications are 
that these will approach vinyls for chemical resistance 
and alkyds for application characteristics. 

The performance of an organic finish regardless of 
where it is applied. is dependent on many factors other 
than quality of finish. Probably the most important of 
these is surface preparation through suitable pre-finishing 
methods. The purpose of such pretreatment is to remove 
dirt, rust, rustproofing and drawing oils and compounds, 
finger prints, mill scale and any other foreign substances, 
both visible and invisible, thereby not only improving 
adhesion but also reducing the tendency to blistering 
and to retard or inhibit corrosion caused by electro- 
chemical action.* 

Some of the prefinishing methods are: 


1. Solvent Cleaning. 

a. Wiping 

b. Solvent-Jet Cleaning 

c. Vapor Degreasing 
. Alkaline Cleaning 
. Emulsion Cleaning 
. Acid Pickling 
. Phosphating Passivating Compounds 

6. Mechanical (sand or shot blasting) 
Pretreatment is particularly important with the newer 

fast-drying organic finishes that are in general incom- 
patible with rustproofing oils, drawing compounds. etc. 
If these finishes are applied over such foreign sub- 
stances, proper adhesion is impossible. In this respect, 
the older long oil,** slow-drying finishes required less 


Mm kW DN 


*See “‘These’s More to Finishes Than Meets the Eye,” page 89, 
August 1947 ELEectRICAL MANUFACTURING for a comprehensive discussion 
of the subject. 

** This is an expression used in the paint industry meaning an enamel 
or paint with a large oil content. 
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Ohmer Corp. 

This electrically operated cash register is given two-tone 

hammer-effect Dimenso finish. To obtain this effect, 

two coats are applied simultaneously in a single opera- 
tion by means of a special spray gun. 


pretreatment precaution as any oil on the base surface 
was often compatible with the finish and absorbed 
by the paint or enamel film without any appreciable loss 
of adhesion. 

In many finishing cycles there is a lapse of time be- 
tween cleaning and subsequent finishing. It is an un- 
fortunate circumstance that clean metal often rusts more 
rapidly than dirty metal and some means of controlling 
flash-rusting is necessary. Where cleaning is followed 
by a metal surface treatment in a continuous system, no 
problem exists, but otherwise it is necessary to passivate 
or protect the metal in the interim before the finishing 
operation. A frequent method is to follow an alkali or 
emulsion cleaning with the addition of chromic acid or 
chromic and phosphoric acids to the second rinse. 
Whether one or both are used will depend somewhat on 
the water condition involved. Not only is the metal 
temporarily passivated, but corrosion resistance of the 
organic finish film is definitely improved. There are 
numerous proprietary compounds available for this pur- 
pose. Many however contain emulsifiable oils, which, 
while effective in preventing flash rust, do impair ad- 
hesion. They are recommended only for less critical uses 
where long life of the coating is not expected. 

Actually, it is now standard practice to chemically 
treat metals after cleaning with passivating phosphating 
compounds, which are available in two types—crystalline 
or amorphous. Briefly, the phosphating compound con- 
sists of phosphoric acid and metal phosphates which 
react with the metal surface and deposit extremely thin, 
complex metallic phosphate coatings (crystal or amor- 
phous) that are integral with the metal surface. The 
resulting surface is excellent as a finish base, giving 
improved adhesion plus resistance to corrosion and to 

(Continued on page 178) 
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Terminal Assembly Methods 


that Reduce Costs 


It is the assembled cost of the wire terminal that counts. Here are the meth- 


ods employed by International Business Machines, and the “barbed” termi- 


nal used with vinyl-insulated stranded wire to eliminate stripping operations. 


N applying terminals to the ends of conductor wires 
where large numbers are used for internal wiring 
of machines and apparatus, methods employed must 

produce a secure terminal at maximum production rate. 
No single method is universally adaptable; adequate 
electrical contact at lowest cost depends on the type of 
terminal and wire, quantity used and electrical require 
ments. 

International Business Machines applies millions of 
terminals to wires every week, from just a few to several 
hundreds on a machine, and on a wide variety of con- 
ductors. Several methods of attachment are used, almost 
entirely on stranded wire but with many types of in 
sulation. 

Soldering, welding, swaging and clinching (using a 
barbed type of terminal) each will meet certain sets of 
conditions. Soldering is best suited to many conditions 


Fig. 1—Insulation is stripped from leads and tubular 

terminals welded, with welding electrode entering the 

hole provided. Flare on end of terminal is flattened 
and insulation: crimped during welding operation. 


96 


and in some cases is the only method that is useful while 
in other cases it is not applicable. But soldering is com- 
paratively slow and more expensive than other fastening 
operations. For-this reason, it is employed much less 
than formerly and is confined, as a rule, to applications 
not well adapted to faster methods. 

Spot welding is extensively done but is confined to 
types of terminals, such as shown in Fig. 1, that can be 
brought between feasible electrodes. Welding rates are 
commonly faster than soldering and do not require the 
addition of metal or the use of a flux. On the other 
hand, welding requires care and sometimes results in 
breaking wire strands or in producing a condition such 
that the wire is broken rather easily at or close to the 
weld if flexed or pulled. ‘This disadvantage can be avoid- 
ed if the welder operator uses proper care and sees that 
electrodes are kept in proper condition. 


Fig. 2—Two types of swaged terminals with wire locked 


by dimple (left) on a rotary swaging machine or by 
a groove (right) produced on a toggle operated die. 


Fig. 3— With barbed spade terminals attached to 
stranded vinyl-insulated wire the stripping operation 
ean be eliminated and costs reduced for many uses. 


ELECTRICAL MANUFACTURING 





Swaging produces excellent joints and is well adapted 
to certain forms of terminals, such as shown in Fig. 2, 
having a seamless tubular portion inside which a fairly 
close fitting wire is inserted. Application is reasonably 
fast but requires a special machine and die. In some 
instances, the swaging tool is made to form flats that 
serve as wrench holds when needed to turn a plug-like 
terminal in the hole that it fits.) Wrench holds can be 
cut or formed by using square or hex stock when ter- 
minals are produced in screw machines but such pro- 
cedure adds somewhat to cost whereas cost is slight if 
done by the swaging die. 

Soldering, welding and swaging all have the disad- 
vantage that insulation must be stripped from the wire. 
There are, of course, rapid machines for performing this 
operation but they involve an added operation as well 
as some investment, space and maintenance. In other 
words, stripping is an extra operation and, if it can be 
eliminated without some offsetting disadvantage, an ap- 
preciable saving results. 

For soldering, welding and swaging, the terminals are 
made up in advance and usually if not always necessi- 
tate individual handling. ‘The wire must be inserted in 
the terminal. Such hand operations require a significant 
amount of time and limit the rate at which a hand fed 
machine can run. In general, both the time for placing 
the terminal on the wire and for placing it in the die in 
the machine must be considered. 

Such factors have led to development of the barbed 
type of terminal, and machines designed to feed it into 
position automatically and clinch it the instant that an 
operator places the end of the wire in position. With 
this type of terminal, shown in Fig. 3, and with stranded 
wires having certain types of insulation (vinyl or simi- 
lar plastics types) it is not necessary to strip the end of 
the wire because during clinching the barbs are driven 
through the insulation and forced into contact with the 
strands of wire. 

With this form of attachment, as indicated by the 
photomicrograph, Fig. 4, the barb (center) pierces the in- 
sulation and also penetrates deeply between and into the 


Fig. 4—Enlarged section through a barbed terminal 
crimped to unstripped stranded wire having vinyl type 
insulation. Terminal has good conductivity and the in- 
sulation acts as a seal to increase corrosion resistance. 
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Fig. 5—Air operated set-up with terminal crimped in 
lower electrode during welding operation. Foot control 
of upper electrode leaves both hands free for loading. 


wire strands. To determine whether the contact would 
change its resistance under normal or adverse exposures, 
numerous tests were made in corrosive atmospheres such 
as salt spray and flue gas, the latter containing sulphides 
often found in industrial atmospheres. Results showed 
that there was some change in resistance, but the magni- 
tude of change was not significantly different from that 
encountered with certain other types of terminals. 

In IBM experience, these results apply only to wires 
having a vinyl or comparable plastics type of coating, as 
the barbed terminal is not at present used on cotton 
covered or rubber covered wire. However, the use of the 
vinyl type of wire insulation with barbed terminals has 
been so satisfactory that IBM is making an increasing 
use of this terminal method. Many commercial machines 
for applying barbed terminals are in use. In addition, 
IBM has developed its own machine that not only ap- 
plies a barbed terminal of IBM design but produces this 
terminal from brass strip in a progressive die immediately 
preceding the clinching operation. 

It does not follow, of' course, that the barbed terminal 
will replace all other types, as it is not applicable to all 
of the types of terminals needed. Moreover, barbed ter- 
minals may not prove to be so well adapted to wires 
having cotton, rubber or combination insulation as to 
those having coverings of flexible plastics types. The 
vinyl insulation has desirable flowing characteristics and, 
when the terminal is clinched, affords considerable pro- 
tection against corrosion between the barb and wire 
strands. 

Where large numbers of terminals are used the choice 
of the proper type offers important cost savings. Selec- 
tion of the one best type of terminal is based, first, on 
suitability for the service conditions involved, and then 
upon costs. Soldering will not be discussed here in de- 
tail but it may be noted that it is commonly done with 
an electric iron. Chemical cleaning of surfaces by a 
flux is generally essential to insure a good joint and 
certainly all insulation should be removed from surfaces 
to be soldered. The latter requires good stripping. Flux 
is often combined with solder and always should be non- 
corrosive or be completely removed from the parts 
soldered. Before soldering, the stripped wire is often 
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Fig. 6—Stripped end of lead is welded to spade ter- 
minal and insulation support is crimped in one opera- 
tion. Upper electrode and crimping jaws are moved by 
separate air cylinders controlled by a foot switch. 


bent back on itself before insertion into the terminal. 
Soldering is often useful on terminals already attached 
to supporting parts and so placed or held that electrodes 
or mechanical jaws cannot well be used even if welding 
or swaging were preferred. 

Spot welding of wire to a silver plated brass push-in 
type of terminal is illustrated in Fig. 5. The lead is a 
cotton or silk covered wire the end of which has been 
stripped. In this machine, the operator inserts the wire 
with the left hand and with the right hand adjusts the 
terminal in correct position in the lower electrode. The 
lower electrode also acts as a die and has two small pro- 
jections that bend a pair of ears around the insulation 
just outside the weld. 

The upper welding electrode in Fig. 5 has to be quite 
small to enter a hole in the side of the sleeve left for 
this purpose. When the terminal and wire are in place 
under the electrode, the operator presses a treadle switch 
energizing a solenoid valve controlling an air cylinder 
which moves the upper electrode down. As pressure is 
applied, the wire is pressed by the electrode against the 


Fig. 7— Operation of this rotary swaging machine 
(shown with cover removed) is initiated by a switch 
tripped by inserting wire with terminal in rotary head. 
Stripped end of wire is locked into a screw machine 
terminal by a deep dimple and hex wrench hold formed. 
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inner side wall of the sleeve and is welded almost in- - 
stantly. Releasing the treadle switch withdraws the elec- 
trode, and the welded part is removed by hand. 

Since the ears grip the insulation close to the weld, 
breakage of the wire next to weld is unlikely, as the ears 
take any pull or side motion applied to the wire. Of 
course a good weld is essential and the electrode must 
be properly shaped so that pressure on it will not cut 
strands of wire. Also, the operator must release the elec- 
trode as soon as the weld is made and not permit the 
terminal to overheat. Actually, welds are made so quick- 
ly that the silvered exterior surface of the terminal is not 
discolored. 

A similar welding setup, shown in Fig. 6, is used on 
a spade clip whose shank is formed to take the insula- 
tion. A short length of stripped wire is welded to the 
flat surface of the spade contact. The rounded lower 
electrode is made from Mallory Metal No. 3 and the 
wedge-shaped upper electrode is of Elkonite. This com- 
bination does not cut the wire as it is pressed down by 
the air-operated electrode. Closing the treadle switch 
operates two solenoids in succession. The first opens an 
air valve controlling the electrode plunger, and the sec- 
ond a similar valve that controls a toggle plunger which 
operates a pair of jaws that close the shank of the ter- 
minal around the insulation on the wire. Any pull or 
bending on the wire is taken by the shank rather than 
by the weld. 

In such welding setups, about 500 terminals an hour 
can be applied by experienced operators and welds are 
reasonably uniform. Speed is limited largely by manual 
skill and finger dexterity in loading rather than by the 
machine itself. The welding machines are made by IBM 
for its own use, with General Electric welder controls. 

Swaging of terminals is done in this plant on two 
types of machines which are applied chiefly to terminals 
made on a screw machine with one end drilled out to 
make a fairly close slip fit ~ver the stripped end of 
20-gage or 24-gage stranded wire. In the machine with 
a rotary die for 20-gage wire, shown in Fig. 7, all the 


operator does is to slip the terminal over the end of the 


Fig. 8—Toggle type swaging machine (cover removed) 
delivers two blows as air cylinder reciprocates through 
a complete cycle, forming a circumferential groove and 
a hex wrench hold. Terminals are attached to wiring 
harness at a production rate of 500 an hour or more. 
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wire and place the terminal in the die. When at proper 
depth, the terminal operates a Micro switch and the 
machine runs through its cycle automatically, turning 
the die by means of a rack and pinion. 

This machine was built by IBM and is shown in Fig. 
7 with its cover removed. With the cover in place, only 
the die holder is exposed except the motor which is 
below the bench and drives through a link-type V-belt. 
The driven pulley Cleft in Fig. 7) carries a clutch which 
is engaged by a solenoid energized by the Micro switch. 
Fibre cams on the clutch shaft open the circuit at the 
end of one revolution of the drive shaft. Pinion on the 
drive shaft engages a gear that turns an eccentric which 
drives a rack back and forth. The rack engages a pinion 
that turns the swaging die, providing operation as in 
conventional rotary swaging machines. Dies are closed 
by cams and press against the sleeve which is thereby 
reduced in diameter or dimpled, as in Fig. 2, so that the 
wire is gripped tightly, producing an excellent contact 
with the terminal. Speed of operation is limited by the 
rate at which terminals can be placed on the wire and 
inserted in the die. 

Another form of swaging is done on terminals for 
24-gage wire by use of a toggle type of machine built 
by IBM, shown with cover removed in Fig. 8. Dies in 
this machine strike only two blows per cycle, one as the 
toggle is moved inwardly by the air-operated piston and 
one on the return stroke. Air valves are operated by a 
solenoid energized when a Micro switch is closed by the 
terminal reaching a given depth in the die. 

Dies for this machine can be made of any shape suit- 
able to form the terminal and make it grip the wire. 
For one form of terminal, a tapered plug as shown in 
Fig. 2 with a hollow shank of reduced diameter, the 
dies close to form a circumferential groove near the 
large inner end of the taper. Back of this, on the shank, 
they form a hex for a wrench hold by which the plug 
can be turned. This forming causes the sleeve to securely 
grip the stripped wire, previously inserted, and opera- 
tion is as rapid as terminals can be slipped over the wire 
and placed in the die. Although such terminals could 


Fig. 9—Strip terminals fed in continuous length at rear 
of press are cut off and crimped in a single operation 
as rapidly as operator can insert leads in wire guide. 
Barbed terminals are used on vinyl insulated wire, 
eliminating stripping operation to further reduce costs. 
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Fig. 10—Two methods of eliminating hand feeding of 

terminals: prepared continuous lengths (left) fed into 

a cut-off and crimping die, and (right) a combination 
progressive and crimping die using strip stock. 


be soldered to wires if holes had proper clearance, the 
soldering would be much slower and present no signifi- 
cant advantage. 

Barbed terminals are applied on an AMP Amp-O- 
Matic machine, Fig. 9, over the ends of unstripped wires 
having .vinyl type of insulation. Such machines operate 
on a semi-automatic cycle which includes feeding the 
terminals on a continuous strip from a reel on which 
they are purchased ready formed, as shown at left in 
Fig. 10, except for closing around the wire. 

All the operator does is to feed the wire into position 
above the clip. When the end of the wire presses lightly 
against a lever extending in front of a Micro switch, the 
press is tripped, and the dies close, forming the terminal 
around the wire. As this operation is completed, a shear 
cuts the terminal from the strip and another terminal is 
fed automatically into place for use in the next cycle. In 
shearing off the strip, the forks of the terminal are 
sheared at their outer ends. 

Principal operating parts of this machine are shown 
in Fig. 11. The wire is inserted above the anvil which 
supports the wire as the crimper containing a heart-shape 
die (or punch) descends, straddling the terminal and 
forming it around the wire. Terminal is cut off from 
the strip by the shear blade. The tripper arm is the lever 
against which the end of the wire bears, being placed 
back of the anvil to operate the Micro switch. At the 
rear is the feed slide down which the strip of terminals 
is guided. In front of the anvil is a guard plate, slotted 
for a wire guide in which the operator inserts the wire. 

Machines of this type present the marked advantage 
that they can apply about 1000 terminals an hour, or 
about twice the rate in welding or swaging. This cost 
reduction is brought about, in large part, because the 
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terminal itself is fed and positioned automatically. There 
are the added advantages that wire stripping is elim 
inated and that fastenings are secure and form good 
electrical contacts. It is necessary, however, to purchase 
the continuous strips of terminals, when used on this 
equipment which is leased. 

In other equipment used by IBM barbed terminals 
are produced from strip fed into a progressive die at the 
back of the press and terminals applied to the wire at 
the front as rapidly as the ends of wires are brought into 
position. 

In this machine, Fig. 12, a standard design V & O 
press is adapted to the job by adding some extra equip 
ment. A progressive die is provided for the operations on 
the 70-30 quarter-hard brass strip which is 11/32 in. 
wide and 0.023 in. thick. The strip is not tinned or 





Fig. 12—This special press set-up takes strip stock, 
forms a barbed terminal in a progressive die and crimps 
the terminal over vinyl insulated wire at rate of 1000 
terminals per hour. 
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Fig. 11—Tool used in 
the AMP press, shown 
in Fig. 9, takes strip 
terminals (at rear), 
shears off a terminal 
and crimps it over the 
wire, Operation is ini- 
tiated by switch trip- 
ped by wire fed into 
guard slot at front. 


7oo/ holder 
Shear blade 


plated, as experience has not shown that contacts are 
better when coating is applied. As the strip shown at 
right in Fig. 10 indicates, the die has five positions and 
three operations: piercing, blanking and forming. 

In the last operation, the shank of the terminal is 
formed to a U-shape at the bottom of which are the two 
barbs. The latter are formed by triangular punches in 
the first position. These punches shear the stock along 
two edges of the triangle and bend it at right angles to 
the face of the stock along the third edge. The third 
piercing punch cuts a U-shape hole for the space be 
tween the two ends of the terminal. Edges of the shank 
are blanked with a saw-tooth edge so that, after the 
shank is formed around the wire, the teeth interlock 
along a sinuous joint, as can be seen in Fig. 3. 

After the terminal has its shank formed to U-shape in 
the fifth station of the progressive die, the terminal is 
fed to a position in another die where the shank is 
curled around the unstripped end of the wire after the 
press is tripped. In this operation, the barbs are driven 
through the insulation and into the bundle of stranded 
wire and the terminal is sheared from the brass strip. 

Clinching of the terminal around the wire is done 
automatically as the wire is pushed into place, somewhat 
as in the AMP press using a die of similar function but 
of different design. Operation is as rapid as wires can 
be brought into position. This press employs an air 
cushion and some other parts are air operated, controls 
being through Micro switches and solenoids that actuate 
air valves. 

New presses now being built will be lighter and cap- 
(Continued on page 174) 
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Industrial Application 


Known for over a hundred years, but heretofore a laboratory play- 
thing in the form of wax dielectrics, permanently electrically po- 
larized plastics materials appear to have commercial possibilities as 


well as challenging some conceptions of electricity and magnetism. 


THOMAS A. DICKINSON 


ECENTLY accelerated investigations in the field 
of nuclear physics have definitely disproved a 
variety of time-honored contentions with regard 
to the relationship of electrical and magnetic manifesta- 
tions—among which is the belief that “permanent mag- 
netism” is a phenomenon exclusively related to metals, 
cobalt and nickel. Tests have definitely 
established the fact that magnetism is a more or less 
inherent feature of every substance; and that each atom 
is a tiny magnet within a molecule—much the same as 
the earth is a huge magnet within a universe. 

Significance of the latest theories pertaining to mag- 
netism cannot yet be evaluated on a practical basis, since 
feasible methods of utilizing “nuclear magnetism” are 
comparatively few—due principally to a lack of data re- 
garding the specific magnetic properties of a great num- 
ber of “potentially useful materials. However, at least a 
few of the more fascinating possibilities have been re- 
vealed by the development of electrets. 

In his “Experimental Researches in Electricity,” pub- 


such as iron, 
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Pictured here are four plastics electrets. The two speci- 
mens silhouetted by the black background are transpar- 
ent disc types, made from clear casting plastics. In the 
right foreground is an opaque black rectangular type, 
which (despite its comparatively large dimensions) has 
only a slightly greater charge than the small disc types. 
The large disc in the left foreground has an opaque- 
green color, and comprises an assembly of small elec- 
trets in a single cast-plastic block to function as a unit. 
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PLASTIC ELECTRETS 
Are Nearing 





lished in 1839, Mi- ports more than a ae 
chael Faraday  sug- inch above the lower one. 


gested the possibility 
of a “dielectric body 
which retains an 
electric moment after the externally -applied electric field 
has been reduced to zero.” Later in the same century, 
Oliver Heaviside coined the word “electret” to describe 
such a dielectric body in his “Electrical Papers.” Yet 
records indicate that there were no successful efforts to 
fabricate electrets prior to the 1920's. 

Mototaro Eguchi, professor of physics for the High 
Naval College of Tokyo, is generally accredited with 
having made the first electrets, using wax as the dielec- 
tric material. Reporting on his experiments in Philosoph- 
ical Magazine during 1925, he stated that his work be- 
gan in 1922 and explained his successful efforts in terms 
of the following theory: 

“When an electric field is applied to a melted sub- 
stance, the molecules or clusters of molecules Cwhich 
supposedly contain electric doublets) orient themselves 
with their axes in the direction of the electric field (see 
diagram) so that, when the melted substance solidifies, 
the molecules will retain their orientation, causing the 
substance to retain a permanent electric polarization.” 


“North pole” 


C——C_s_- ~ Double bond = 
pf <4 or deste i 
~ Mae 
H—— a ~ —_ ai 
| “South pole.” 


Above at left is a hypothetical representation of a non- 
polarized dielectric molecule. Letters represent atoms of 
carbon, hydrogen, and nitrogen. At the right is repre- 
sentation of a polarized dielectric molecule of the type 
that theoretically exists in electrets. Its polarization is 
due to the rearrangement of double bonds or doublets 
produced by a strong electric field while plastic. 
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Lower (stationary) 

press platen 
Schematic setup for compression-molding of electrets 
from thermosetting plastics, which can be loaded man- 
ually or automatically in the lower mold cavity when 
the upper heated mold unit is raised to its up-position. 


Electrets have been variously described as “dielectric 
magnets” and “analogies of permanent metal magnets.” 
A. Gemont* describes an electret more exactly as a 
permanently electrically polarized material that exhibits 
an electrical field near its surface which keeps undimin- 
ished for years. This agrees with Faraday’s definition. 
As indicated in accompanying illustrations, they can be 
fabricated by means of comparatively simple methods of 
utilizing a strong electric field to vary the orientation of 
atoms in certain types of dielectric materials. 

Generally speaking, the materials from which elec- 
trets can be fabricated must have the following qualifica- 
tions: 

(1) A complex molecular structure with enough 
doublets or double bonds to permit reorientation of atoms 
without disintegration in the aforementioned electric 
field. 

(2) Thermo-hardening or thermoplastic properties, 
which will permit the material to be solidified from a 
liquid or near-fluid state in the aforementioned electric 
field. The material should be more or less fluid when it 
is first exposed to the electric field, because then the 
atoms will not be rigidly united so as to present re- 
sistance to external forces. Efforts to fabricate electrets 
from completely solidified materials have, at best, yielded 
inferior results. 

In the laboratory electrets have been fabricated from 
wax-type compounds for a number of years without note- 
worthy commercial success, due no doubt to the fact that 
waxes are characterized by low physical properties. 

Now processes have. been developed for the manu- 
facture of electrets from plastics and ceramic materials, 
and there are indications that such products will soon 
achieve a status of industrial importance. The principal 
drawback at this writing apparently is a lack of appro- 
priate manufacturing facilities. Plastics electrets are be- 
ing produced on a comparatively small scale by Plastics 
Research Co., Alhambra, Calif. 

Ceramic electrets should be particularly useful when- 
ever high temperature resistance is specified; but, on the 
whole, it is believed that plastics electrets made from 
resinous or resin-bound materials will meet the majority 
of requirements for the following reasons: 


* Review of Scientific Instruments. Feb. 1940, p. 65. 





102 










(Side View) 


Hopper for loading 
/ raw plastics 
i in cylinder 








Rs at ai 
‘ eylinde 
Mold 1 io , 
cavity a 
Negatively- Vnsulated Hydraulically- 
charged injection operated 
metal die ; | nozzle plunger 

Insulating ™Positively-charged 

pad rrefal die 


Schematic setup for injection molding of electrets from 
thermoplastics or meltable dielectric materials. 


(1) They can be fabricated into finished products 
with maximum economy. 

(2) They may be produced with varied color effects— 
ranging from glass-clear transparency to jet-black opacity. 

(3) They can be compounded with a variety of non- 
plastics materials (e.g., glass and asbestos fibers) for high 
impact strength, maximum chemical resistance, great vi- 
brational strength, and other desirable properties. 

(4) They can be machined or shaped without danger 
of easy breakage or damage after they have been fabri- 
cated by molding or casting methods of electrification. 

From the manufacturers’ viewpoint, thermoplastic 
resins—like the acrylics, ethyl cellulose, polystyrene, and 
vinyl polymers or copolymers—should be the most de- 
sirable electret materials. Besides having a great range 
of physical properties, including extreme rigidity and 
maximum flexibility, these resins are heat-softenable, 
moldable, and reclaimable like waxes (with which they 
may be compounded in order to increase the molten 
temperatures of the latter). However, engineering re- 
quirements will probably necessitate an extensive use of 
thermosetting (or heat-hardenable) resins such as 
phenol-formaldehydes, furfural or furfuryl compounds, 
and allyl-styrene polyesters. 

The specific advantages of thermosetting materials (as 
compared generally with thermoplastic materials) in- 
clude greater heat resistance, better chemical resistance, 


Conceptions of electricity and magnetism are 
slowly changing, particularly as the science of 
nuclear physics is developed. At one time only fer- 
rous materials were considered capable of retain- 
ing permanent magnetism created electrically. Now 
we know that some of the most highly retentive 
materials like the alnicos are non-ferrous and oth- 
ers may even consist of oxides, like Veciolite. With 
present electrostatic and magnetic theory inter- 
preted in terms of electron flow, it is not inconceiv- 
able that assemblies of dielectrics that have been 
given “permanent” electrostatic charges might re- 
act like magnets on other materials, including iron. 
At least one of the photographs accompanying this 
article would tend to prove this contention, although 
the author withholds full explanation. In its incom- 
plete form, this progress report on plastics electrets 
is presented as a challenge to the reader’s imag- 
ination. Many more application possibilities may 
thereby be created.—The Editor 
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These photographs show that an assembly of small elec- 
trets set in a cast plastics block exercise a pull on a 
tinned can similar to that of a permanent metal magnet. 


as well as higher mechanical and structural strength. 

Particularly good results have been attained in fab- 
ricating electrets from polyester resins, which are made 
by combining thermoplastic and thermosetting mate- 
rials, due to the fact that these resins have an ideal 
chemical structure and will often react like thermoplasts 
until they are fully thermohardened. 


The charging currents required to electrify various 
thermosetting and thermoplastic resin compounds are 
frequently difficult to compute because of the large 
number of variables that may be encountered. For ex- 
ample, if a resin is catalyzed with an acid hardener, the 
electrolytic properties of the fluid compound may be 
much greater than the same properties in an identical 
compound catalyzed with another agent. 


However, it has been found that an emf of 4000 to 
12,000 volts can meet a majority of plastic-electret pro- 
duction requirements. High amperage is non-essential 
in most cases because the exothermal reactivity of plas- 
tics necessitates minimum heating effects within the 
electric field. The usual range is 2 — 10  10—"! amp. 


The electrification and molding of an electret are ac- 
complished simultaneously with two-piece metal molds 
or dies, which are separately charged by the terminals 
of a d-c power source. Insulation between molds pre- 
vents premature short-circuiting, and when extraneous 
heat is required (for instance, to delay the cooling of 
thermoplasts or to speed the curing of thermostats) it is 
desirable to steam-heat one of the mold units. Only 
small increments of pressure are exerted by the molds, 
because high pressures can seriously impair the mobility 
of atoms which must be reorientated. 


Schematic drawings accompanying this article ‘in- 
dicate the tooling setups that are considered most adapt- 


Diaphragm. 


Current 
terminals 


\ Receiver 
case 


i 
farpiece 


Schematic diagram showing how electrets could be used 
in conventional telephone receivers (or microphones). 
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An electret is wrapped with a metallic foil “keeper” 
to preserve its electrification for a matter of years. 


able to the production of thermosetting and thermoplas- 
tic electrets by compression and injection molding tech- 
niques. 

The two potential charges for electrets may be de- 
scribed as: 

(1) Homocharges, or true surface or space charges 
produced by the orientation of dipole molecules (lead- 
ing to an orientated crystallization and sometimes ac- 
companied by a piezoelectric effect). 

(2) Heterocharges, or true charges of the contrary 
sign (probably the result of ionic space charges and 
usually of short duration). 

These charges coexist in a polarized dielectric, and 
when the latter is retained by a shorted capacitor their 
fields will induce an electrode charge which can be 
measured by lifting the electrode. Physically, therefore, 
electrets may be compared with pyroelectric crystals, 
except for the fact that the latter must be heated in 
order to produce even temporary signs of electrification, 
whereas the former may be stored for several years 
without apparent diminution of the original charge. 


In standardized specimens, ¥% in. square and ¥% in. 
thick, plastic electrets have an average charge equiv- 
alent to one coulomb per second in tests lasting approx- 
imately five minutes each. Longer tests indicate progres- 
sively diminishing charges; yet it is a noteworthy fact 
that, in a series of five-minute tests, individual electrets 
have revealed no appreciable diminution of electrifica- 
tion for periods of more than a year. Further, it has 
been found that renewed charge measurements can be 
obtained after a short period of rest—even when the 
electrification of an electret has apparently been ex- 


hausted by prolonged testing. 


Even the largest electrets individually provide very 
feeble electrostatic fields— which can hardly be com- 
pared with the field of a permanent magnet, since the 
nature of their polarization represents a degree of uni- 
directional orientation that does not normally exist in 
their metallic analogies. Yet a group of electrets (which 
may be much smaller than the standardized specimens 
mentioned above) can be assembled so that their com- 
bined fields will duplicate a ferromagnetic field (see 
photo). The principals involved in assembling elec- 
trets are fundamentally analogous to methods of wiring 

(Continued on page 176) 
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Axivane Fan motor is direct connected to fan shaft. 


bi 
oe 


Product Mesigns) 


Automatic Armature Winder 


Small even-slot armatures are completely wound 
in an automatic cycle of approximately 14 sec 
with only 5 or 6 sec required to load and un- 
load. Armature core is placed in loading bracket 
and is untouched by operator until removed 
completely wound. Machine chucks armature 
under power, starts wires, pulls anchored com- 
mutator leads, winds, indexes and stops auto- 
matically. Oppositely rotating fliers wind oppo- 
site coils simultaneously. As a safety measure, 
during winding operation operator must keep 
hands on rest plates or machine drive will be 
stopped. Globe Tool & Engineering Company. 


Vane-axial Fan with 
Adjustable Blades 


From problems faced in developing fans for mine 
and wind tunnel ventilation, this new industrial fan 
provides a substantial reduction in space and weight, 
allowing fan housing to become part of duct system. 
Adjustable blades provide for a wide range of 
pressure for a given volume. Stationary vanes behind 


the rotor reduce turbulence and decrease pressure 
loss. Fan is built around a direct drive motor which 
eliminates foundation, drive and guards, substan- 
tially reducing weight, mounting space required and 
volume occupied. Joy Manufacturing Company. 
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Ironing Machine with 
Two-Speed Drive 


Controls for this new iron- 
ing machine, provide for two 
speeds and complete stop for 
“still pressing.” Two inde- 
pendent thermostats main- 
tain constant desired heat on 
either half or whole roll as 
desired. Ironing shoe 26 in. 
long and 4% in. wide is 
aluminum alloy with 1100 
watt heating element. Heat- 
focus dome centers heat over 
full shoe surface. Safety re- 
lease bar trips ironing shoe 
without electric power, and 
also provides steaming fea- 
ture. Built-in life-time lubri- 
cation for motor and two- 
speed drive. Conlon Div. 
Conlon-Moore Corporation. 


Laboratory Moleeular Still 


For distillation of heat-sensitive substances, new 
laboratory still employs embedded heating units cast 
into the aluminum rotor which forms the distilling 
surface. Working 

parts operate under 

high vacuum and are 

enclosed in a glass 

bell-jar. Current is 

supplied to heating 

elements through a 

set of sliprings en- 

closed in an explo- 

sion-proof housing. 

Temperature of 

rotor is controlled 

by variable trans- 

Table Model Radio former and indi- 

Ivory finish plastics cabinet has cated on a thermo- 

grill extending around ends. Super- couple meter. 

heterodyne chassis incorporates Vacuum is main- 

beam power output and large al- tained by a glass 

nico 5 speaker giving good base booster - diffusion 

reproduction even at low volume pump using butyl 

levels. Slide rule dial tilted to easy phthalate as a fluid. 

reading angle. Complete antenna Built-in Pirani 

system enclosed in cabinet. Auto- gauge. Distillation . 

matic volume control reduces fad-_ [ Products, Inc. . 

ing on weak signals and eliminates | 


blasts in tuning. Crosley Division, 
Avco Manufacturing Corporation. 
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Electrolytic Etehing on Metal 


Applies identification to steel, plated surfaces, 
and copper alloys. Work is placed on a stencil 
over a cloth pad saturated with an electrolyte. 
Momentary closing of switch passes current 
from electrolyte, oxidizes work in contact 
with fluid, transferring the stencil design with- 
out burr. Stencils may be prepared on a type- 
writer or by a stylus, reproducing trade marks 
or designs. Low voltage current is supplied by 
a transformer with a rheostat and ammeter 
provided to obtain current setting for desired 
depth of mark. Electrical connection to work 
is through a guide bar. Electrolyte is non- 
corrosive. Crown Industrial Products Co. 


Portable Air Compressor 


Design of this diaphragm-type compressor 
for spray painting eliminates all contact or 
contamination of air with lubricating oil. 
Delivers 4.4 cfm free air at 40 psi pressure; 
pressure readily adjustable as desired, and 
indicated on built-in gage. Powered with ' 
hp electric motor with overload protection 
and bearings lubricated for life. Motor is 
cooled by fan on shaft extension. Entire 
mechanism encased in a welded steel frame. 
Twin air cleaners readily accessible for ser- 
vicing by loosening two cover screws. Kel- 
logg Div. American Brake Shoe Company. 


Todays Product Designs 


Air Driven Lighting Generator 


Reversing the more common process of converting 
electrical power to compressed air, this new 150 watt 
air-driven generator supplies 150 watts for portable 
lighting. Developed primarily for mine operations 
or for construction and public utility work when com- 
pressed air is readily available. Generator is 400 cycle 
permanent magnet type, 
full load speed 6000 
rpm, driven by vane type 
air motor, and is un- 
harmed by overload or 
short circuit. For 150 
watt output, air con- 
sumption is 10 cfm at 
90 psi pressure. Compact 
generator weighs only 
834 lb; dimensions are 
7 in. long, 5 in. wide. In- 
gersoll-Rand Company, 
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Washer with Automatic Rinsing 


Through a perforated cone in spinner basket fresh 
water under pressure rinses a full load of clothes 
while the basket is spinning. Tub holding 18 gal 
is a deep drawn aluminum shell, anodized inside 
and out with enamel exterior. Curved 3-vane agitator 
has baked plastics finish. Legs and bases are rust- 
proofed and finished with a baked primer and poly- 
merin enamel. Timer signals end of washing time; 
pilot light shows when power is on. Motor switch 
includes overload protection. New aluminum gear 
case and other design changes reduced weight by 
50 lb. Easy Washing Machine Corporation. 


At start of spinning cycle hot water is fed through 
cone (arrow) for 30 sec, using less than 3 gal, 
and the rinse finished with cold water for 2% min. 


Todays Product Designs 


Portable Lectern Incorporates Public Address System 


Amplifier built into rear of plywood lectern drives 
two 10 in. speakers mounted in front. Drawer below 
amplifier contains a record player which is con- 
nected to the line and input channel with flexible 
cable, and can be removed from stand. Lectern cover 
has record storage compartment. Amplifier is 15- 
watt push-pull unit with four input channels, with 
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volume, tone and power supply controls. Input 
channels can be intermixed with or without phono- 
graph unit. Speakers are mounted at an angle of 
about 20 deg for wide range coverage. Speakers 
separated from amplifier compartment by a cello- 
tex partition 144 in thick. Microphone is removable 
for stowing in cover. J. M. Loge Sound Engineers. 


Portable lectern converts into a compact self-con- 
tained carrying case as shown at right. Cover has 
two compartments, one holding twelve records 
and another for microphones and cables. Two ad- 
ditional microphones with long extension cords 
may be plugged in for floor use. Weight of com- 
plete unit 75 lb. Can be set up in about two min. 





Electric Range with 
Push Button Controls 


Lighted push buttons identify different 
heat settings in each heating unit by 
colors: red, yellow, violet and green. All 
controls are located in panel at back of 
range. Among other new features, one of 
the four surface heating units is adjust- 
able for deep-well cooking, and a warmer 
unit is provided with separate push-button 
switch. Range is lighted with a fluorescent 
lamp with instant starting switch. Oven 
has a concealed vent with moisture con- 
trol, recessed lamp, pilot light, and antici- 
pating thermostat. Each of the four Calrod 
units has a removable aluminum drip tray. 
One-piece drawn storage drawers have 
ball bearing rollers and latch. Designed 
for front servicing with replaceable fuse 
and power cut-out. Appliance receptacle 
in timer controlled circuit. Hotpoint Inc. 


Todays 


Product 
Designs 


Combination [f <> Grinder with 


Water Cooler [| Api» ~*~ Movable Table, 


Refrigerator 


Pressure type water cooler designed 
with usable cold storage space com- 
parable to that of a small home re- 
frigerator. Condensing unit is conven- 
tional belt-driven reciprocating type, 
holds. compartment to approximately 
40 F. Motor has automatic overload 
protection. Water supply introduced 
through a precooler utilizing cold 
waste water for increased cooling. 
Puro Filter Corporation of America. 


eversible Dise 


For sanding or grinding operations on 
wood, metal and plastics. Table de- 
signed to both elevate and tilt. Drive is 
multiple V-belt from 2 hp, 3 ph ball 
bearing motor driving disc at 1150 
rpm. Spindle carried on double row 
roller bearings front and rear. Push 
button controls for start and stop; re- 
versing switch interlocked with brake 
lever. Table adjustable over vertical 
range of 11 in. Kindt-Collins Company. 
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Counter Size Electric Fryer 


Made entirely of Monel metal, this new com- 
mercial fryer is designed with a smooth ex- 
terior and all fastenings concealed to assist 
in cleaning. Heating element rated at 3900 
watts with full automatic temperature con- 
trol. In use, cover becomes a splash back 
draining into pit; when idling cover slides 
over pit to protect contents and conserve 
heat. Drainage is through front bottom door 
which snaps off, exposing drain trough which 
slides forward clear of body. Drain valve 
empties pit without necessity for dipping. 
Holds 15 Ib fat in a compartment 17 in. deep 
by 10 in. square. Steel baskets are chromium 
plated. Electrical connections made to rear 
terminal box. Associated Products, Inc. 


Preeision Drill 
for Small Holes 


Vertical movement of the drill 
to bring it in contact with the 
work is automatically con- 
trolled by a thermal motor 
electronically operated. Depth 
of hole is held to close toler- 
ances by setting dial gage, with 
rate of feed adjusted by con- 
trol on panel. Drill will auto- 
matically: stop feeding and 
hold at pre-determined depth 
until returned to surface of 
work by panel control. Lamps 
indicate “at surface” and “at 
depth” positions, Takes pivot 
drills from 0.004 to 0.025 in; 
maximum feed 0.150 in. Drill 
is rotated by variable speed 
permanent-magnet motor with 
spindle speeds up to 50,000 
rpm. Teletronics Laboratory. 
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Stalled-Type Torque Motor N for 


Capable of developing maximum torque at 
standstill, but having almost linear speed- 
torque characteristics, these special motors 
can be used for clamping functions, or 


as electrical springs or tension devices. 








































ORQUE motors are different. They are designed 

to produce maximum torque w hile stalled at full 

line voltage. Capacity is measured in ounce-inches, 
ounce-feet or pound-feet for a definite duty cycle, rather 
than in horsepower. Properly designed they can safely 
remain stalled for periods from 5 min to 24 hr. A 
smooth, even torque is developed and speed depends 
upon the load. As electrical brakes or constant tension 
devices, they may be run continuously below syncronous 
speeds. Or as rotary magnets, they may make less than 
a full turn in either direction and remain stalled as elec- 
trical springs. 

While the general term torque motor is sometimes 
used to cover high-torque motors used for applications 
such as driving cranes and hoists, punch presses, eleva- 
tor motors, etc., no attempt is made to cover these types 
in this article. Although they are generally of the high- 
slip type they are not intended for safe operation in a 
stalled condition. The motors discussed herein are de- 
signed for such applications as clamping and braking 
functions and driving elements that come to a full stop 
while the motor is fully energized. Clamps, brakes, 
clutches, chucks and valves are typical of such elements. 

The usual concept of an electric motor is a rotating 


Electric Specialty Co. 





Fig. 2—Torque motor used to operate the chuck of a 
lathe. Since both stator and rotor revolve, power is 
supplied through the slip rings and brushes shown. 
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Fig. 3—Comparison of the speed-torque curve of a 
stalled-type torque motor and the characteristic knee in 
the curve for a normal torque induction motor. 


machine that converts electrical energy into mechanical 
energy, measured in horsepower. Most of the input 
watts are converted into mechanical output and only 
the losses are converted into heat. Furthermore, in ven- 
tilated type motors the fan draws air through the motor 
to carry away much of the heat. By contrast, when a 
motor remains stalled across the line, all the input watts 
are converted into heat, and there is no fan action to 
help cool it. As a result, except in those cases where a 
separate blower is used for cooling, a torque motor is 
built large enough to radiate sufficient heat to remain 
satisfactorily cool at standstill. 

The question of choice between a separate cooling fan 
or a large motor frame size can hardly be answered in a 
general way. It is probable that in some cases an actual 
dollar saving might be realised by employing a separate 
cooling fan, Fig. 1. However, in most applications, the 
complexity of the separate fan and the additional motor 
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size. Motor shown here is provided with 


and control equipment to drive it, make this alternative 
objectionable. Consequently, most applications are made 
without a separate cooling fan, such as the flange 
mounted valve motor shown in Fig. 2. Since the stalled 
type motor receives no cooling effect from an internal 
fan, it is often built totally enclosed. 

Most torque motors are for intermittent duty. They 
are rated on a stalled torque basis rather than a horse- 
power basis. Ordinarily, running torque is considered 
20 per cent of the locked torque which is given as the 
torque rating of the motor. 

Fig. 3 shows - speed-torque curve of a 220-volt, 60 
cycle, 3-phase, 12-pole motor capable of being stalled 
continuously across full line voltage. For comparative 
purposes, the general shape of the speed torque curve 
of a normal torque induction motor is shown on the 
same chart. The torque of the standard motor increases 
from stalled condition until it reaches a maximum value 
somewhat below synchronous speed then drops off to 
zero. The maximum torque of the torque motor occurs 
at stalled condition and steadily drops off to zero at 
synchronous speed. A well known principle in motor 
design is that as the rotor resistance is increased, the 
maximum torque occurs nearer and nearer locked con- 
dition. These curves bear out the statement that torque 
motors use high-resistance rotors. 





Table I—Relation of Unit Locked Rotor 
Watts to Number of Poles for Torque Motors 





25 Cycle 60 Cycle 
No. of Rotor input Rotor input 
Poles Watts oz-ft Syn.rpm Wattsoz-ft Syn. rpm 
Solidus Solidus 
2 13.3 1500 32 3600 
4 6.7 750 16 1800 
6 4.4 500 10.7 1200 
8 3.3 375 . 8 900 
10 r Se 300 6.4 720 
12 2.2 250 5.3 600 
Source: To Accurately Rotate, and Securely Hold Product Parts, 


A, F. Puchstein, ELectricaL MANUFACTURING, July 1941. 
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Holding and Resisting 


Fig. 1— Torque motor design may involve a choice 
between a separate cooling arrangement or large frame 
separate 
motor-driven fan for cooling at standstill operation. 






B. A. Wesche Co. 






Torque motors have a very smooth speed-torque curve. 
They are often given a skew of several bars to distribute 
the flux in such a manner as to produce the equivalent 
effect of increasing the rotor resistance and the rotor re- 
actance. 

The stalled torque motor has, in addition to the 
torque rating, a time rating which is often expiessed in 
the following manner: 








Max. time 
Duty cycle, Time rating. sec locked on line 
per cent Locked on line off at one time, min. 
100 Cont. ae Cont. 
50 30 30 60 
25 15 45 20 
10 6 54 10 
5 3 57 S 


The locked-rotor watts loss of the normal motor would 
be excessive for stalled duty so the stalled-type torque 
motor is a special design. A high-resistiance rotor, often 
with from eight to twelve times the resistance of the 
normal torque rotor, is used. It is not uncommon to 








Table Il—Influence of Duty Cycle on Torque 
Rating of 3-Phase Stalled Torque Motors 











No. of Torque rating in oz-ft for duty cycle of: 
Poles 100% 50% 25% 10% 5% 
4 0.85 1.75 3.5 10.0 20.0 
4 1.12 2.25 4.5 12.5 25.0 
8 2.5 5.0 10.0 15.0 30.0 
8 3.25 6.5 13.0 18.0 36.0 
8 4.0 8.0 16.0 24.0 48.0 
12 7.0 14.0 28.0 40.0 80.0 
12 10.0 20.0 40.0 60.0 120.0 
10 12.5 25.0 50.0 72.0 144.0 
10 16.0 32.0 60.0 96.0 192.0 
12 21.0 42.0 80.0 120.0 240.0 
12 28.0 56.0 110.0 144.0 288.0 
16 32.0 64.0 120.0 192.0 384.0 
16 40.0 80.0 150.0 240.0 480.0 
16 53.0 106.0 200.0 300.0 600.0 








Courtesy Electric Specialty Co. 














































































































































































































































Table III—NEMA Frame Sizes for Certain 
Ratings of Torque Motors 


NEMA Frame Size 








Torque* Per cent of Time Locked 
Oz-ft In.-lb Ft-lb 10% 25% 50% 100% 
4-Pole (Rpm = Cycles x 30) 
8 6 0.5 204 
12 9 0.75 224 
16 12 1.0 204 254 
32 24 2.0 204 224 225 326 





6-Pole (Rpm = Cycles x 20) 


12 d 
32 24 2. 204 224 284 
48 36 0 204 224 254 326 
64 48 4.0 225 284 364 












6 UE 

12 9 0.75 

16 12 1.0 

32 24 2.0 225 

+e 36 3.0 224 254 

64 48 4.0 204 225 284 

80 60 5.0 224 254 324 
112 84 7.0 204 225 284 326 
128 96 8.0 224 254 324 365 
160 120 10.0 225 284 326 404 

16-Pole (Rpm = Cycles x 7.5) 
8 6 0.5 

12 9 0.75 203 

16 12 1.0 204 

32 24 2.0 203 224 

48 36 3.0 204 225 

64 48 4.0 203 203 224 254 

80 60 5.0 204 204 225 284 
112 84 7.0 224 224 254 324 
128 96 8.0 224 225 284 326 
160 120 





10.0 225 254 324 364 












* These are minimum values with a maximum of plus 10 per cent. 
Courtesy Howell Electric Motor Co. 




























use brass or bronze in the rotor bars and end rings of 
these rotors. The bars may extend beyond the lamina- 
tion structure before they are connected to the end rings 
in order to further increase their resistance. This con- 
struction serves both to hold down the input stalled 
watts and amperes as well as to give maximum torque at 
starting. 


Torque Proportional to Number of Poles 


For motors to be stalled on the line a comparatively 
large number of poles is selected because the amount of 
locked watts for a given torque is substantially propor- 
tional to the synchronous speed of the motor. The 
reason is as follows:. 

If an induction motor could have its rotor resistance 
reduced to zero, it would run at exactly synchronous 
speed and all of the power which crosses the air gap into 
the rotor would be converted into mechanical output 
power. For a given torque the power crossing the air 
gap will be proportional to the speed. That same amount 
of torque at standstill, however, will require the same 
power input to the rotor that it did at synchronous 
speed. Thus, in order to produce a given stalled torque, 
the power input to the rotor and therefore substantially 
the total power input to the machine will be propor- 
tional to the synchronous speed for which the machine 
is wound. It is obvious, therefore, that a motor designed 
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Table IV—Another Series of Torque Ratings 
for Totally-Enclosed Non-Ventilated Stalled 
Torque Motors 








Time stalled percent Cont. 50 25 10 5 
Max time for one stall, min. 40 10 2 ] 
NEMA 

Frame Speed Stalled Torque (lb-ft) 









203 0.67 1.33 2.66 6.7 13.3 
204 0.85 Ly 3.4 8.5 17.0 
224 (8-Pole) 1.0 2.0 4.0 10.0 20.0 
225 900 rpm 1.25 25 5.0 12.5 25.0 
254 is 3.0 6.0 15.0 30.0 
284 2.0 4.0 8.0 20.0 40.0 
324 2.5 5.0 10.0 25.0 50.0 
326 3.0 6.0 12.0 30.0 60.0 
203 1.0 2.0 4 10.0 20.0 
204 1.25 2.5 5 12.5 25.0 
224 (12-Pole) LS 3.0 6.0 15.0 30.0 
225 600 rpm ee 35 1 4S 35.0 
254 2.2 4.4 8.8 22.0 44.0 
284 3.0 6.0 12.0 30.0 60.0 
324 3.8 7.6 15.2 38.0 76.0 
326 4.5 9.0 18.0 45.0 90.0 
203 

204 . 

224 (16-Pole) 2.0 4.0 8.0 20.0 40.0 
225 450 rpm = 5.0 10.0 25.0 50.0 
254 3.0 6.0 12.0 30.0 60.0 
284 4.0 8.0 16.0 40.0 80.0 
324 5.0 10.0 20.0 50.0 100.0 
326 6.0 12.0 24.0 60.0 120.0 


Courtesy Genera! Electric Company 








for slow speed will in general produce more starting 
torque with less input than when designed for high 
speed. 

The smaller motors are, of course, limited to a com 
paratively small number of poles for manufacturing 
reasons. 

In order to calculate the input watts to the rotor of a 
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Fig. 4—Typical speed-torque curves corresponding to 
the series of stalled torque motors covered in Table IV. 
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Average watts loss per 
pound- foot torque 
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Fig. 5—Relation of number of poles, NEMA frame 
sizes and continuously stalled torque jor 50 C rise. 


stalled torque motor, one manufacturer uses the follow 
ing formula: 


( 


: ie I ' ’ 
Rotor input watts 1.067 >» rn oz-ft C1) 


Where f frequency in cycles per sec 
p == number of poles 


From this formula Table I can be calculated for 25 
and 60 cycles. Corresponding synchronous speeds are 
also shown. 

Another manufacturer of large motors uses formula 
(2) and expresses the torque in pound-feet rather than 
ounce-feet. Note that a factor K is included for torque 
efhiciency so the watts are expressed as input watts to the 
stator rather than to the rotor: 


W = Torque in lb-ft synchronous rpm 
525 & K 


< 746 (2) 


Using 0.6 for K, the formula may be simplified into: 


W = Lbft synchronous rpm or (3) 
eres” is eee aoa te 

W = Oz-ft synchronous rpm (4) 
Se = es J 
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Fig. 6—Stalled torque losses compared with motor 


weights for 50 C temperature rise in NEMA frames. 


900 


It can readily be shown that formula (4) is the same 
as formula (1) except for the torque efficiency factor 
which permits input watts to the stator to be used 
rather than input watts to the rotor. 

Rewriting formula (1) and again using K as 0.6, we 
have 


W Rotor input watts = 1.78 >< : < ozft (5) 
0.6 
Since + Synchronous rpm 
- 120 : 
W = 1.78 & synchronous rpm  oz-ft 
Case 120 a 
: Oz-ft synchronous rpm 
67.5 ’ 4 


\ 





Since the input watts are of maximum value when 
the motor is stalled and since the temperature rise must 
not exceed the rating of the motor with probably no 
ventilation, these input watts W are severely restricted. 
It is, therefore, readily apparent to the motor designer 
that the torque motor is designed for lower flux densi- 
ties with a greater number of turns and consequently 
less locked current than the standard motor. 

One designer of three-phase torque motors uses the 
ratings given in Table II. The torques shown in any 
row are for the same frame size with different time 
ratings. The frame sizes increase progressively from the 
first to the last row. This manufacturer builds these 
motors in frames with the stator outside diameter rang- 
ing from 4 to 14 in. 

In order to give the user an idea of the frame size re- 
quired for a given torque motor, the tabulated ratings 
given in Table III, where standard NEMA frames are 
used, should prove helpful. Where frame sizes are not 
shown, fractional horsepower non-standard frames are 
used. This line of motors uses the horizontal open, ball 
bearing construction and is rated 50 C rise. They are 
for 110, 220, 440, 550 volts, 25, 30, 40, 50, 60 cycles, 
2- or 3-phase, and are supplied single voltage unless 
otherwise specified. 

In the motors of the size built in the NEMA frames, 
approximately 40 Ib of material are required to produce 
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Electric Specialty Co. 
Fig. 7—Load performance and cooling curves of a 
100 1b-ft, 230 volt compound-wound d-c torque motor. 


a foot-pound continuous stalled torque. The lack of 
standardization of frame sizes for locked torque applica- 
tion will be readily noted by comparing values from 
Table III with those of another manufacturer shown 
in Table IV. 

Curve A of Fig. 4 shows the torque characteristics 
of stalled torque motors in the frame sizes shown in 
Table IV. Motors built according to curve B would 
have stalled torque ratings of approximately 75 per cent 
of those shown in Table IV. They are used primarily 
when the load can overhaul the motor, that is, cause it 
to operate in a direction opposite to its normal reversing 
direction, such as occurs on cable reels. 

A third manufacturer's torque ratings related to frame 
size are given in the chart, Fig. 5. Corresponding 
weights are charted in Fig. 6. 

One characteristic is common to all of these speed 
torque curves. In each case the locked torque is greater 
than the torque in the forward direction at any speed. 
The torque then gradually decreases as the motor comes 
up to speed, a charactristic of polyphase motors with 
high-resistance rotors. 

While the discussion thus far has been confined to 
torque motors of the polyphase type, others are built 
for single phase and direct current. 

Largely for the purpose of interchangeability and to 
avoid the use of very fine wire, some manufacturers 
supply the same d-c torque motor for 115 and 230 
volts, furnishing a series resistor for use when the 
motor is applied to a 230 volt line. This procedure 
is used on small motors only. 

Fig. 7 shows the performance and cooling curves 
of a 100 ft-lb, 230 volt, compound-wound, d-c torque 


motor. A motor of this size is, of course, wound for 
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General Electric Co 
Fig. 8—Speed-torque curves for a wound-rotor torque 
motor with fixed secondary resistance and adjustable 
primary voltage. For applications requiring constant pull. 


the 230 volts line voltage. The compound-wound 
motor has sufficient starting torque to handle the ap- 
plications. Although the series type motor also has 
satisfactory starting torque, its speed of operation 
would not be as satisfactory as that of the compound- 
wound motor. The shunt motor, on the other hand, 
would maintain a good operating speed but would 
be unsatisfactory on starting. 

Another type of torque motor is one that is capabie 
of operating continuously at speeds substantially below 
the normal or synchronous speed of the motor. As such 
they act as tensioning devices as in wire or strip reel 
ing operations. Here the wire speed is fixed by some 
other part of the process, such as the capstan drive. 
In other words, the motor is trying to run faster, but 
the load holds it back. Such motors usually give more 
torque per frame size than the squirrel cage motors 
discussed previously. Designs of such motors are 
usually tailored to the individual applications. 

Such an application was recently described* in which 
a slip-ring or wound-rotor induction motor was used 
with a fixed external secondary resistance. Fig. 8 shows 
a schematic of the control and the speed-torque 
curves. A block of resistance is used in the secondary 
to obtain a straight line speed-torque characteristic, as 
shown by line A. Then by varying the primary voltage, 
a family of curves is obtained with slopes that approxi- 
mate the constant horsepower requirements of winding 
applications. 

Essentially the same speed-torque characteristics can 
be obtained by applying full voltage to the stator and 
varying the. secondary resistance. Such a system has 


~ * “Flectric Equipment for Wire Winders.” H. R. Lloyd, General 
Electric Co., AIEE Conference paper presented at North Eastern Dis 
trict Meeting, New Haven, April 28, 1948. 
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Chapman Valve Mfg. Co. 
Fig. 10—Group of large size torque-motor operated 
valves. Limit switch disconnects motor before closing. 


the advantage of eliminating . the primary auto-trans- 
former but is less efficient than the other system. The 


same characteristics can also be obtained by varying 
the primary voltage applied to a specially built high- 
resistance rotor induction motor that gives the straight 


line characteristic, Line A (Fig. 8). Such designs 
usually require oversized frame sizes larger than com- 
parable wound-rotor motors because the rotor loss must 
be dissipated within the motor rather than in the ex- 
ternal resistor. 

In other types of tensioning drives, the torque motor 
remains in the stalled position approximately 100 per 
cent of the time. Such is the case where the motor is 
used for the reel drive for the power cable of an electric 
lifting magnet. Connected to the drum on which the 
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Electric Specialty Co. 

Fig. 9—Performance curves of a 2-pole, 100 Ib-ft, 

440 volt, 60 cycle, 3-phase class B torque motor for 
valve operation where running time is appreciable. 


Torque, lb-ft 
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Star Electric Motor Co. 


Fig. 1l—Arbor press for assembling rotors is driven by 
a high-torque brake motor acting as a torque motor. 


cable is wound, the torque motor serves only as an 
“electric spring.” 

Where motors run part of the time, as for operating 
valves, it is desirable that they run at a reasonable speed 
so they are frequently two- or four-pole types as con- 
trasted with the large number of poles used for stalled 
operations. Fig. 9 shows the performance curve on a 440 
volt, 60 cycle, 100 ft-lb torque motor for valve operation. 
This is a two-pole motor. The larger number of poles 
used for stalled torque motors would operate very slow- 
ly on any application where the motor is called to run 
rather than remain stalled. 


Valve motors may be actuated by any convenient 
method of control, as floats or thermostats. Although 
they may be designed to remain on the line 100 per cent 
of the time, it is more common for them to be on just 
long enough to open or close the valve, being automat- 
ically cut off as soon as the operation is completed, or 
at a predetermined point in the closing operation. In 
fact, the basic problem is to provide for opening the 
valve, even after long periods of inaction, rather than 
holding it closed under power. The mechanical parts of 
the system are self-locking as by screw feed. 

In order to insure sufhcient torque for breaking the 
valve disc from its seat after it has been standing 
closed for a long period of time, one valve manufacturer 
includes a lost-motion device which permits the motor 
to revolve approximately 17 times at no load before at- 
tempting to break the seat loose. The effect of this 
“hammer blow” is to increase the applied torque to the 

valve stem by an amount varying from 60 to 140 per 
cent rated motor torque. Included in the control is a 


travel limit switch of the extremely accurate type which 
(Continued on page 168) 
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Eb LECTRICAL resistance al- 


two major functions: to produce 


Electric furnaces 
heat or control current. Such | 


Motor controls 


alloys are distinguished from Ironing machines 
structural or elastic materials of Laboratory ovens 
similar composition by the em- | Fry kettles 
phasis placed on control of Resistance boxes 
electrical characteristics. These | Electric ranges 


Potentiometers 
Cigar lighters 
Waffle irons 
Heating pads 
Hair dryers 


electrical properties are quite | 
sensitive to impurities, small | 
changes in composition, or meth- 
ods of manufacture that have 


little or no effect on mechanical Power rheostats 
properties; and the production Electric irons 
control required to hold desired Sterilizers 


electrical properties accounts for 
a substantial difference in manu- 
facturing cost. 

In designing resistance elements for such products as 
listed here, three electrical properties are predominate 
factors: heat resistance, specific resistance and thermal 
coeflicient of resistance. Heat resistance is usually de- 
termined by the highest safe operating temperature the 
material will withstand without failure. Specific resis- 
tance is expressed in ohms per circular mil foot in this 
discussion since this is the basis most commonly used in 
design. Thermal coefficient of resistance is the change 
in resistance with change in temperature which is not 
always uniform throughout the entire service tempera- 
ture range. 

How the various types of resistance materials com- 
pare as to the relative values of these three properties 
is shown in the accompanying bar chart, Fig. 1. These 
values are based on the data included later in the table 
of electrical and mechanical properties. Since the prop- 
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For service at red heat, the 30 Ni—15 Cr alloy is used 
in this automatic toaster. Heating element is wound 
with flat wire corrugated to give greater surface area. 


C. P. MARSDEN, JR. 
Technical Director 
Wilbur B. Driver Company 


loys in general are used This design approach covers the selec- 
for one or the other of tion of electrical resistance alloys for: 


Fluorescent starters 
Mangles 

Water heaters 
Immersion heaters 
Electric blankets 
Electronic circuits 
Toasters 

Soldering irons 
Thermometers 
Coffee makers 
Cartridge heaters 
Bottle warmers 
Electric broilers 
Curling irons 
Instrument resistors 


Three Design Considerations 








in Selecting Resistance Alloys 


For electrical conductors employed to generate heat 
or control current, combined design requirements for 


HEAT RESISTANCE SPECIFIC RESISTANCE 


determine which one of available electrical resistance 
alloys will best fit the needs of a given application. 


TEMPERATURE COEFFICIENT 


erty of heat resistance is usually 
the most important, the alloys 
have been arranged in the order 
of their maximum safe operating 
temperature. 

Before discussing each of 
these design factors, it should 
be emphasized that the original 
electrical resistance alloys, name- 
ly constantan, manganin and 
the nickel-silvers were adapted 
from other applications, and 
date from the start of the cen- 
tury. In 1906 Marsh developed 
the nickel-chrome series of alloys 
and discovered both their high 
specific resistance and more im- 
portanct, their high resistance to 
oxidation at. elevated tempera- 
ture. Finally, about 1930 the 


chrome-aluminum-iron type alloy was developed in Swe 
den under the name of “Kanthal.” While this type of 


alloy has high electrical resistance and excellent resist 
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Proctor Electric Co. 
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Fig. 1—Relative values of heat resistance, specific resistance and temperature coefficient of resistance determine 
the one electrical resistance alloy that best meets the operating and life requirements in any given application. 


ance to oxidation at high temperatures, it is subject to 
a rapid grain growth and has relatively poor hot-strength. 

Since these discoveries, the industry has made only 
minor additions and improvements to electrical resistance 
alloys, although the need has continued for materials 
with higher specific resistance, less oxidation at high 
temperature, and a low temperature coefficient of resist- 
ance. As the alloy field in general has developed, new 
high temperature materials have been investigated but 
have been found lacking in uniformity and constancy of 
electrical properties. However, a series of alloys have 
been developed in which the higher electrical resistance 
and low temperature coefficients of the Kanthal types, 
Ciron-chromium-aluminum,) have been combined with 
the more stable nickel-chrome types. One of these de- 
velopments is Evanohm which, while it does not fulfill 
all the desirable requirements, does combine high spe- 
cific resistance with a very low temperature coefficient 
of resistance. Material has been produced with a co- 
efficient of resistance of apparently less than one part 
per million per deg C. with stability within that range 
for a period of years at room temperature. 

Properties of the more important resistance alloys and 
metals are given in the accompanying table, in metal- 


Clarostat Mfg. Co., inc. 





Alloys selected for power rheostat windings depend on 
value of resistance required. For low resistance wind- 
ings, a high specific resistance material makes possible 
a larger wire diameter and lower operating temperature. 
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lurgical groups of similar characteristics. Most of the 
alloys are identified by composition and it will be readily 
noted that nickel or chromium additions are basic to 
almost the entire series. Other physical properties often 
of interest are also included in the tabulation. The last 
column showing the recommended maximum operating 
temperature is included as an approximate evaluation of 
heat resistance which of course is dependent not only 
on temperature but also on atmosphere, time at tempera- 
ture and external contamination. 

Alloys available for applications in the range of visible 
temperatures, from 1200 F and up, are effectively limited 
to the first three alloys listed in the table. More im- 
portant applications for these alloys are in electric 
furnaces, and recommendations for maximum operating 
temperatures have been included. Under certain special 
conditions these temperatures are exceeded but if the 
conditions (specially atmosphere) are changed, so is the 
element—or else. Samples of furnace ribbon, especially 
with the lower alloys, have been observed which were 
barely recognizable as metallic material after having been 
exposed to carburizing or wet atmospheres. Of course, 
sulphur attack on nickel alloys is well-known and must 
be guarded against when fuel oil is used for producing 


Fairchild Camera & Instrument Corp. 






For precision resistors requir- 
ing both minimum change 
with temperature and high 
values Evanohm 
gives maximum ohmic resis- 
in minimum _ space. 


resistance 


tance 


International Resistance Co. 
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Physical Properties of Electrical Resistance Materials 
Spec Thermal Thermal Spec. 
resis. coef.of coef. of heat Thermal Tensile Spec. Max. 
Group Alloy ohm/cmf resis. (2) expan.(3) gm.cal. cond. (4) str. (5) grav. temp. (6) 
l 80Ni-20Cr 650 130 13.2 104 136 132,000 8.40 2100 
Ni-Cr-Fe 65Ni-15Cr 675 150 13.7 107 132 120,000 8.24 1800 
35Ni-17Cr 600 500 13.3 110 130 100,000 7.95 1600 
30Ni- 5Cr 570 600 — 114 135 95,000 7.96 1200 
Evanohm 300 +20 14.0 107 152 180,000 8.10 600 
Il TONi-30Fe 120 4500 — — — 80,000 8.46 1100 
Misc. 20Cr-6A1 860 35 11.5 -- 80,000 2300 
Manganin 290 +200) 18.7 — — 45,000 8.20 130 
II 45Ni-55Cu 294 =20 14.9 .094 218 88,000 8.90 1000 
Ni-Cu 22Ni-78Cu 180 160 16.1 .092 oo 62,000 8.95 1000 
12Ni-88Cu 90 400 - - -- 51,000 8.96 800 
6Ni-94Cu 60 500 -- 092 — 50,000 8.92 600 
2Ni-98Cu 30 1100 _— - — 48,000 8.90 600 
IV Nickel-A 60 4800 13 13 _- 80,000 8.90 1100 
Pure Metals Nickel-Elec. 48 6000 3 — — 1100 
Iron 61 5000 11.7 107 .619 — 7.86 600 
Tungsten 33 4500 4.0 .034 -160 19.3 300 
Aluminum 16.1 4460 24.0 21 .203 2.68 400 
Copper 10.7 3900 16.6 .092 308 45,000 8.92 600 
Platinum 63.8 3000 8.8 032 695 — 21.45 2200 
Notes. 
(1) Temperature range for Manganin is usually restricted to 15-35 C. 
(2) Coefficient for temperature range of 0-100 C. Multiply by 10—. 
(3) For temperature range of 20-100C. Multiply by 10—. 
(4) Thermal conductivity in watt-sec/em/°C, 
(5) Tensile strength for wire .010 in. diameter or smaller with 20 per cent elongation. Tensile strength for larger sizes is lower. 


(6) Maximum operating temperature with air atmosphere as recommended by the material supplier or derived from engineering data, 
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a furnace atmosphere which may come in contact with 
heating elements. 

Furnace heating elements are usually furnished as 
ribbons ranging in size from a 1/16x¥2 in. up to 4x4 
in., although rods of 5/16 in. and ¥% in. diam are used 
considerably. While the heat required determines total 
resistance, the consumption of heat per given area by 
the work and the insulation establish the size and shape 
and therefore the unit resistance of the element. Rod 
shapes can be used where heat loss or consumption is 
low and will give long life and good stability. Rods are 
usually furnished in “hairpin” shape. In other applica- 
tions where the consumption of heat is high as in con- 
tinuous or cycling operations, it is usually advisable to 
use a ribbon element for more uniform radiation of heat 
and control of temperature. 

The heating elements are usually furnished in the 
hot-rolled condition with the tightly adherent mill scale 
on the surface. They are then bent to the shapes re- 
quired and welded to leads for good electrical con- 
nections. In high-wattage installations, the leads will 
be of larger cross section and of lower alloy (and there- 
fore lower resistance) and will end up in water cooled 
buses. 

Where atmospheres other than air are used, it is ad- 
visable to consult the manufacturer of the furnace rib- 
bon. In this connection, it is well to remember that 
thermocouple elements and thermocouple protection 
tube are similar alloys so that they must also be con- 
sidered when selecting the furnace atmosphere. The 
35 Ni—15 Cr alloy because of its high iron content is 
subject to carburizing and its use in a carburizing at- 
mospheres is inadvisable. 

Next in range of heat resistance are iron-chromium- 
aluminum alloys of which the predominant types are 
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20 Cr—6 Al and 14 Cr—3 Al. While these alloys have 
excellent oxidation resistance and high specific resist- 
ance, they do have a pronounced tendency to abnormal 
grain growth at high operating temperatures. The 20 Cr 
—6 Al alloy will last almost indefinitely at operating 
temperatures of 2300 F and even up to 2600 F but due 
to grain growth, precautions must be taken to support 
the heating element throughout its length, anchoring it 
at several points but allowing for expansion between 
these points. A vertically supported wire with both ends 
fixed, may elongate as much as 30 per cent in a few 
hundred hours, whereas if the bottom support of the 
wire is flexible, the growth may be only 10 per cent. 

A common application of this Fe-Cr-A] alloy is in the 
ordinary automobile cigar lighter wherein a relatively 
large cross-section element is coiled spirally in an effec 
tively rigid mounting. As this alloy readily produces a 
non-conducting aluminum oxide film at operating tem 
perature, any tendency to short between the turns of 
the spirals is effectively eleminated. Furthermore, the 
only way the element can grow or warp is out from the 
exposed face, so that it is well supported and confined. 

Medium temperature applications include the same 
three alloys mentioned above and also embrace the ap- 
pliance field with temperature ranging from blackheat 
to about 1600 F. These applications consume the highest 
tonnage of these alloys, all in the form of wire or ribbon 
for the production of household articles from curling 
irons to electric ranges. Of course, there are also a 
large number of industrial applications such as soldering 
irons, glue pots, and laboratory ovens. 

Heat required in a given element determines the total 
resistance, and the area to which the heat is dissipated 
determines the size, shape and resistance per foot of th« 
heating element. For example, in a toaster or iron, wher: 
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a large amount of heat must be transferred and the re- 
quired temperature is low, the heating element is usually 
a flat wire or ribbon with a resistance of several ohms 
per foot. The life of a heating element is an inverse 
logarithmic function of the temperature. As the operat- 
ing temperature of these units is low, in the range 
around 1200 F, the ribbon can be quite thin and still 
have long life. The rolling operation used to produce 
flat wire of these relatively “hard” alloys is expensive, 
but the thinner it is rolled, the greater the ohms per 
foot. Actually, the design engineer must weigh all these 
factors to obtain the optimum operating conditions for 
the highest ohms per dollar. 

In the units operating at the red heats, wire is used as 
there is more volume to be oxidized away, and it offers 
better life per unit of resistance. In these applications, 
the wire is coiled in a helix and mounted so as to give 
even radiation and conduction over the desired area. 
The designer must weigh such factors as wire size, 
mandrel diameter, coil pitch or stretch and pattern of 
mounting. The totally enclosed, sheathed unit is an ex- 
cellent design for long life at high operating temperature 
since it excludes oxygen of the air from contact with 
the heating element. 

Low temperature applications include all the alloys 
mentioned in the table, for appliances such as heating 
pads and electric blankets, wt resistors for instruments, 
electronic circuits and industrial controls. 

Along with the pads and blankets should be included 
flying suits which were such a vital factor in high alti- 
tude “fying during the War. Heating elements in these 
suits are made by winding the wire in a helix around 
an insulating core such as asbestos or synthetic fibre, 
with external insulation provided by a covering of sim- 
ilar material. The completed cord is then fastened to a 
fabric base in a designated pattern. As the operating 
temperature is only slightly above body temperature, the 

main design requirement is one of flexing life and alloys 
which have a low rate of work hardening among other 
properties, give longer life. 

While resistance alloys have competition from other 
materials in the resistor field, such as the graphite and 
carbon-clay resistors common in radio and the newer 
“cerimal” or sintered metal and oxide combination, the 
use of wire wound resistors is considerable. Certain 


10 


exacting requirements in electronic circuits, in industrial 
electronic (thyratron) motor speed control and electronic 
calculators require the constancy of the wire wound 
resistor. 

Low temperature alloys in the form of wire and rib- 
bon are extensively used in higher wattage resistors such 
as the ceramic glazed type. These units are now made 
with a close match between the expansion coefficients 
of ceramic and metal to prevent crazing and cracking. 
Freedom from gas or entrapped bubbles is obtained by 
eliminating reaction between the ceramic coating and 
resistance metal. ‘The spirally edge-wound ribbon resistor 
must have an alloy of good soundness and high ductility. 
Many applications call for a severe crimping operation 
so as to provide maximum radiation and resistance in as 
small a space as possible. 

Most of these applications are for wire or ribbon, but 
these low temperature alloys are also used in the form 
of stampings made from strip. A typical application is 
the heating element in the overload protective unit in 
motor controls. 

When high specific resistance is required, choice is 
limited to the alloys shown in Group I and the Fe-Cr- 
Al series in the table. This latter series, as mentioned 
previously, has limited application due to the high rate 
of grain growth in these alloys. The specific resistance 
of this group is in the range of 400 to 700 ohms/cmf 
and with a temperature coefficient around .0001 ohms 
per ohm per deg C in the region of room temperature. 
These alloys also have the highest tensile strength of all 
the electrical resistance alloys and their hot strength and 
creep strength approach the values obtained for some of 
the high temperature alloys. In fact, the only limitations 
on their use are where a lower specific resistance or a 
higher or lower temperature coefficient of resistance are 
needed. 

In selecting an alloy on the basis of specific resistance, 


825 





1715 








s co 


> 


rR 


Per cent change in resistance 





0 200 400 600 800 1000 
Temperature ,°C 


AUGUST 1948 


Fig. 2 (Left)—With increas- 
ing alloy content, change in 
electrical resistance with 
temperature is less but alloys 
with lower coefficient under- 
go a marked change in char- 
acteristic at temperatures in 


the range of 500 to 600 C 


Fig. 3 (Right)—For heating 
elements operating at ele- 
vated temperatures, design 
should be based on resist- 
ance at working temperature 
rather than the usual room 


temperature properties. 
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the actual resistance at the operating temperature should 
be considered. Change of resistance with temperature is 
shown for the four alloys of the series in Fig. 2. It will 
be readily observed that the higher the alloy content, the 
lower the resistance change and further the less uni- 
formity in change. This factor should be borne in mind 
in the design of heater units for, as may be seen in Fig. 
3, the 35 Cr—18 Ni alloy with much lower resistance 
than 80 Ni—20 Cr at room temperature, has a higher 
resistance than 80 Ni—20 Cr at a just visible red heat 
and approaches the resistance of the 65 Ni—15 Cr alloy 
at higher temperatures. 

When an application requires a material with low 
specific resistance, alloys in the nickel-copper series are 
the most important in the group. For special require- 
ments there are numerous alloys with special properties 
and applications which are primarily nickel or copper 
base with minor additions of silicon, aluminum, man- 
ganese or chromium. 

The most popular in the nickel-copper series is the 
alloy long known as “constantan” but sold under various 
trade names such as Cupron, Advance and Copel. Being 
a simple binary alloy, it was observed, in the exploration 
of this alloy system more than a quarter century ago, 
that the combination of 45 per cent nickel and 55 per 
cent copper had the highest electrical resistance and 
lowest coefficient of resistance. This same composition 
also has an unusually high thermal emf against copper 
and other metals and thus finds application as a thermo- 
couple element. 

Other alloys in this same copper-nickel series have 
been developed to meet the single requirement for lower 
specific resistance and are used extensively in electrical 
resistance applications covering the field from electronic 
to motor-control resistors. Generally, their coefficient of 
resistance is high, approaching that of copper, and is not 
controlled in processing. 

Finally, the nickel-silver alloys should be mentioned 
in this group. These alloys were in use long before the 
full development of the copper-nickel series and have 
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Fig. 4—Where minimum change of resistance with 
temperature is required three alloys are available, each 
with different characteristics and temperature range. 
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been retained in use for some applications though their 
only apparent advantage is in their corrosion resistance. 
Incidentally, most of these alloys are sold as enameled 
fine wire, and often used in applications other than as 
electrical resistance alloys. 

When service conditions require an alloy with a low 
temperature coefhcient, selection is confined to three 
alloys, constantan as mentioned above, manganin and 
the newer alloy Evanohm. While they all have very 
low values of temperature coefficient (within 20 parts 
per million per deg C) each has its proper field of ap- 
plication though they overlap considerably. 


Zero Coefficient Alloys 


Temperature coefficients for these three alloys are 
compared with those of the nickel-chrome alloys in 
Fig. 4. Manganin is noted for its stability of electrical 
properties but its temperature range of usefulness is 
strictly limited by the shape of its curve. Thus it makes 
an ideal resistance alloy for accurate measurement in the 
laboratory, but would prove unsuitable for accurate 
measurements over the range of outdoor temperatures. 

Constantan has a much more uniform temperature co- 
efficient over a considerably wider temperature range and 
further can be heated to a red heat and still retain 
essentially the same temperature electrical properties. 
For this reason, it is the only one of the three alloys 
which may be applied in the production of ceramic- 
glazed resistors. On the other hand, it does have a very 
high thermal emf against copper which makes it un- 
suitable for use in calibrated electrical instruments. 

Evanohm for usual applications is limited to tempera- 
tures under 300 C and for maximum precision work to 
about 120 C. On the other hand, it has desirable 
properties comparable to manganin such as a low thermal 
emf against copper: less than 2.5 x 10-° volts per deg C 
as compared with 4280 for constantan over the tempera- 
ture range of 20-100 C. Furthermore, Evanohm has an 
essentially straight temperature coefficient curve over the 
range of -50 to 100 C, an advantage over both of the 
other two alloys. Also, because of its high specific resist- 
ance, it has a definite winding space advantage over the 
other two alloys for high ohmage resistors. 

At one time, the term “precision resistor” unques- 
tionably implied use of manganin or constantan, but 
with the high specific resistance of Evanohm, it is now 
possible to produce a resistance of a megohm in a 
quarter-inch cube with a temperature coefficient of only 
a few parts per million. Precision resistors can be sup- 
plied with an accuracy of %, 1/5 and 1/10 per cent 
in ranges from ohms to megohms. This, of course, is 
directly in line with the present tendency toward greater 
precision and closer tolerances in the electronic art and 
in volume production of high precision resistors of con- 
trolled temperature characteristics. 

It should be noted, as shown in Fig. 4, that there is 
an essentially straight line relationship between tempera- 
ture and resistance for Evanohm. This is indeed an im- 
provement over the copper-base alloys where the curve 
is peaked or “humped” at about room temperature so as 
to obtain a low average value. On careful measurement, 
there appears to be a slight concavity downward to the 
curve but this is negligible as it amouats to perhaps 5 
per cent of the value of the resistance change. For 

(Continued on page 216) 
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Magnetic Testing Symposium 
Features the 1948 ASTM Meeting 


Fifty-first annual session of the society was marked also by a stimula- 
ting symposium on quality control and sampling methods, reports on cor- 
rosion tests, plastics and other materials basic to the product designer. 


N ATTENDANCE of close to 1800 and a di- 

versified program of some 135 technical papers 

and reports marked the 51st annual meeting of 
the American Society for Testing Materials during June 
21-25, inclusive, at Detroit. The interest of those present 
and the quality of the papers presented reemphasized Cif 
that were necessary) the continued vitality and import- 
ance of the work being done on all fronts in engineer- 
ing materials. Some high-lights particularly significant to 
the product designer will be discussed in this on-the- 
spot report. 

A nine-paper symposium on magnetic testing reflected 
the current deep interest in magnetic materials. It was 
pointed out that the development and use of an ap- 
preciable number of newer materials with unique char- 
acteristics has brought about associated problems of suit- 
able testing methods. The symposium dealt with certain 
of these problems and with the methods developed to 
over come them. 

In an introductory paper, “Testing Magnetic Ma- 
terials,” B. M. Smith, General Engineering and Consult- 
ing Laboratory, General Electric Company, Schenectady, 
N. Y., described the various accepted methods and in- 
struments used in the electrical manufacturing field in 
the development, design and control of magnetic ma- 
terials. Mr. Smith pointed to the necessity for precau- 
tions in testing some of the modern magnetic materials. 

The properties most commonly used in magnetic meas- 
urements (magnetic induction, magnetizing force, per- 
meability, hysteresis and core loss) are obtained in very 
wide ranges in these newer materials, thus causing con- 
siderable difficulties in measurement. It is essential, Mr. 
Smith said in this paper, that the greatest care be taken 
in the methods used, the preparation of test specimen, 
the homogeneity of the magnetic path, and finally, in 
the selection of instruments from the standpoints of sen- 
sitivity and reliability. Typical of the difficulties en- 
countered are the extremely high permeability at low 
induction, the low hysteresis loss, the sensitivity to 
strains, and the effects of joints in the magnetic circuits 
that are experienced with the highly permeable nickel- 
iron alloy and the oriented-grain silicon-alloy. 

In his discussion of accepted methods, he covered d-c 
measurements in general, the ring method, the ballistic 
galvanometer, permeameter methods, types of permea- 
meters, special measurements, and permanent magnet 
measurements and equipments. Under a-c- measure- 
ments a description was given of methods and equip- 
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ments for measuring core loss, a-c permeability, low in- 
duction tests, high-frequency measurements, and quality 
control. The importance of further improvements in 
test methods was underscored to keep pace with new 
and improved materials. 

The discussion following the paper touched on the 
need for improved sampling methods to control existing 
variations in properties of magnet materials. 

C. A. Maynard and J. E. Mitch of Indiana Steel 
Products Company presented an interesting discussion 
on “Permanent-Magnet Test Methods and their Validity 
in Determining Product Performance.” In their paper 
they stressed the great importance of establishing proper 
magnet performance under operating conditions in the 
multitude of applications now common for permanent 
magnets. The selection of appropriate test methods is 
paramount and should be based on a complete investiga- 
tion and knowledge of the magnet’s application. The 
information so obtained should establish the adverse con- 
ditions to which the magnet will be subjected both 
under normal conditions and under any anticipated ab- 
normal use of the product. 

The required information, it was pointed out, is fre- 
quently based on tests made on the product itself, and 
should determine flux density in the magnet, demagnet- 
izing influences due to counter-magnetomotive forces or 
variable permeance conditions, temperature limits and 
other factors. Properly correlated magnet tests require 
magnetization to saturation in the proper orientation 





SEVERAL articles dealing with magnetic materials 
and related subjects that appeared in ELECTRICAL 
MANUFACTURING during 1947-48 are listed here for 
reference purposes: 


“Performance of the New Alnico Permanent Mag- 
net Materials,” F. W. Merrill, February 1947. 


“Alnico Materials for Small Motor and Generator 
Fields.” F. W. Merrill, March 1947. 


“Ten New Magnetic Materials in Review.” Alex. 
E. Javitz, September 1947. 


“Magnetic Recording Media as Components in 
Product Design.” Alex. E. Javitz, May 1948. 


“Physical Bases for Design of D-C Electromagnets.” 
Herbert C. Roters, June 1948. 
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prior to the actual test procedures. Improper magnetiza- 
tion may frequently produce difficulties in obtaining 
correlation between magnetic tests and product perform- 
ance. 

The magnetic tests of permanent magnets may be 
either quantitative (such as measurements of flux, flux 
density, force, etc., in fundamental units) or empirical 
(such as arbitrary tests with a magnetometer, fluxmeter, 
voltmeter, etc.) for comparative purposes. In most cases, 
it was pointed out, the quantitative test data are primary 
to setting up magnetic test specificaions. 

In analyzing the fundamental factors that affect test- 
ing, the paper advocates the use of the terms “low 
energy” and “high energy” magnetic materials instead of 
the common terms “soft” and “hard” magnetic materials. 
The former terms are being introduced because they are 
more truly representative of the magnetic characteristics 
than the terms soft and hard. The physical hardness or 
softness of a material does not necessarily indicate the 
magnetic properties. Especially is this true of ductile 
permanent magnetic materials such as cunico, cunife and 
silmanal. 

One of the highlights of the paper as presented by 
Mr. Maynard was a discussion of a hyperbolic type of 
graph used for determining the energy product (BaHa), 
which is one of the most important factors in the eval- 
uation of permanent magnetic materials. This graph, 
as shown in Fig. 1, is intended to eliminate the need for 
calculating the energy product values and making the 
conventional separate curve. 

Reference to Fig. 1 will show that, as explained in 
the paper, “the demagnetization curve is plotted in the 
conventional manner with the residual induction and 
demagnetizing force on the vertical and horizontal co- 
ordinates. In addition, the graph incorporates a system 
of hyperbolic curves indicating the product of By and H, 
for any portion of the graph. The intersection of the 
demagnetization curve with these hyperbolic curves 
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Bell Telephone Laboratories 
Fig. 2—A midget Epstein core-loss test frame with as- 


sembled core as used for measuring the cross-grain 
losses in cold-rolled silicon steel strip. Test pieces are 
1-3/16 in. wide x 3%4 in. long. Weight: 1.0 to 2.0 
kg. Core assembly: butt joint. Core dimensions: 
4-7/16 x 4-7/16 in. outside; 2-1/16 x 2-1/16 in. in- 
side, Magnetizing winding resistance: 3 ohm. Voltage 


for 60 cps, 10,000-gauss, 2-kg sample: 75 volts. Typ- 


ical magnetizing current: 0.3 amp. 


indicates the energy product at that point. The value at 
other points can be obtained by interpolation. Con- 
sequently, the energy value at any point of the demag- 
netization curve can be easily determined. This is true 
also of any minor hysteresis loops that might be plotted 
on the graph.” 

Specific test methods most commonly used for accept- 
ance of permanent magnets were then discussed in de- 
tail. The ultimate test, and the most complete from the 
standpoint of determining the magnet characteristics, 
is the determination of the hysteresis loop and this may 
also include the determination of associated minor loops. 
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It was emphasized that permanent magnets should 
be tested under working conditions which duplicate the 
working conditions of the magnet in the final product. 
Magnets are tested open circuited or under gap condi- 
tions in special fixtures whose permeance coefhcients are 
adjusted to the magnet’s lowest working point. 

Test apparatus described and evaluated included 
permeameters, galvanometers or fluxmeters, gauss meters, 
and magnetometers for determining magnetic properties 
of materials, flux in the magnet or a portion of the mag- 
netic circuit, flux densities in a gap or leakage field, or 
comparative flux tests. 

It was the conclusion of the authors of this paper 
that the demagnetization curve and the associated minor 
loops apply to both the permanent magnet in the end 
product and also to the testing procedures. The selec- 
tion of proper test methods that essentially duplicate 
the working condition of the magnet in the product 
make it possible to agree on valid production tests by 
either the supplier of the magnet or the customer, or by 
both. This should be directly reflected in product per- 
formance. 

In presenting a method for “Core Loss Test for Nar- 
row Silicon Steel Strip,” J. A. Ashworth, Bell Telephone 
Laboratories, brought before the symposium a subject of 
very real interest to product designers. In predetermin- 
ing the core loss in magnetic designs employing cold- 
rolled strip silicon steel, it is often necessary to take into 
account the loss under the condition that the flux is 
directed across the direction of rolling or grain in the 
steel. The ASTM A34 standard core loss tests require 
that the test specimen consist of pieces at least 11-1/16 
in. long. It is obvious that a problem is encountered 
when the width of the strip (as bought or processed) is 
too narrow to provide test pieces of this length sheared 
across the grain. The test method described by Mr. 
Ashworth is designed to determine across-grain losses 
at 60 cycles and 10 kilogauss with an accuracy said to 
be generally sufficient on strip as narrow as 3% in. 


Armco Steel Corporation 
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Fig. 3—Magnetic circuit for d-c permeability testing of 
Epstein samples with double-lap joints (A) is shown 
above while below (B) detail of corner shows air gaps. 
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The importance of the proposed method is under- 
scored by the fact that the well-known directionality of 
silicon steel in respect to its magnetic properties is en- 
hanced by cold rolling. The crystals tend to align during 
processing so as to make the grain direction the one of 
easiest magnetization and lowest hysteresis loss. Across 
the grain the permeability may be substantially lower 
and the hysteresis loss up in comparison with the values 
parallel to the grain. 

While end-products could be designed so that the 
steel carries the flux only in its favorable direction, and 
this would be the ideal manner in which to solve the 
problem, it is not always possible to so restrict a design, 
Mr. Ashworth pointed out. Generally speaking, the 
factor of across-grain losses is a matter of concern be- 
cause the production and use of cold-rolled silicon steel 
are on the increase. For grades containing under ap- 
proximatelly 31% per cent silicon, this type of steel may 
before many years replace the steel made by the hot 
pack-rolling method. The better punching quality of 
the cold-rolled material is one reason for increasing in- 
terest on the part of product designers. Moreover, the 
essentially nondirectional hot-rolled steels are now being 
replaced in certain well-established designs with the 
newer types of cold-rolled steels and this imposes the 
problem of maintaining core losses at present accepted 
levels. 

Modified Epstein Method Used 


The method employed by Mr. Ashworth is essentially 
the standard Epstein method modified by decreasing the 
length of test windings and test pieces. The test core 
is assembled with butt joints at the corners. In this test 
the average of the losses crosswise and lengthwise of the 
grain may be determined directly, or by a slightly more 
involved procedure the loss corresponding to either direc- 
tion may be deduced. While the induction in the test 
core is nonuniform, it was pointed out that the data 
obtained can be utilized to develop values of a sufficient 
degree of accuracy for most engineering or control pur- 
poses. (Fig. 2 shows this midget Epstein test set-up, 
with related specifications. ) 

A highly theoretical discussion on “The Evaluation 
of Hysteresis Core Loss by Power Equations” was pre- 
sented by Horatio W. Lamson, General Radio Company. 
The paper gave a detailed analysis of the classical Stein- 
metz equation evaluating the hysteresis loss in cgs units 
and also analyzed a companion equation in which core 
loss is evaluated in terms of the applied magnetizing 
force. The data were obtained with small toroidal cores 
constructed of five different ferro-magnetic alloys de- 
veloped for use in transformers. 

The results on a series of tests made to determine the 
correct magnetic path length when d-c permeability tests 
are made on Epstein strips with double-lap joints were 
reported and analyzed in a paper presented by D. C. 
Dieterly, senior research engineer, Research Labora- 
tories, Armco Steel Corporation. The project stems from 
the difficulties found until recently in the determination 
of the d-c magnetization curve of a material with a 
degree of accuracy equivalent to that with which most 
other properties can be determined. Flux-measuring de- 
vices, Mr. Dieterly pointed out in his paper, can eval- 
uate magnetic flux in a specimen within a few tenths of 
one per cent, but the measurement of the magnetizing 
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force H is ordinarily subject to some error, depending 
on the test method employed. It has been necessary to 
use test samples comprising punched rings carrying uni 
formly distributed magnetizing and exploring windings 
for suitable test conditions to have highly accurate re- 
sults, but from a practical standpoint there are disad 
vantages involved in winding large number of ring 
samples. 

The tests reported by Mr. Dieterly were made on 
Epstein strips with double-lap joints. (See Fig. 3.) Tests 
were made on identical materials with sample lengths of 
53 cm, 28 cm, 15 cm, and 10 cm in specially designed 
test frames. Materials ranged from high-permeability, 
oriented steel to the lowest-permeability materials in 
commercial use. It has been possible to determine the 
true magnetization curve (B vs. H) of the materials with 
inductions ranging from 500 gausses or lower to induc- 
tions corresponding to about 10 oersteds or higher. It 
also has been possible to evaluate the magnetomotive 
force necessary to magnetize the double-lap corners for 
each material. Such results are obtainable for most any 
magnetic material in the usual gages with reasonable 
certainty that the accuracy of the H determination will 
be within +5 per cent at most points and within +10 
per cent at the extreme deviation. 

Comparison tests were also made on 28-cm polydirec- 
tional Epstein samples with double-lap joints versus 
punched rings from (1) steel of low silicon content, (2 
hot-rolled transformer steel, (3) cold-reduced, oriented 
silicon steel, and (4) high-permeability nickel-iron alloy. 
Normal d-c magnetization curve data and hysteresis 
loops were reported for these materials. 

When suitable assumptions for path length are made, 
the accuracy of d-c permeability measurements in the 
25-cm Epstein frame compares very favorably with ring 
tests. Extensive use of this method for d-c permeability 
testing of flat-rolled magnetic materials seems warranted. 

Mr. Dieterly concluded that the method described 
allows rapid and accurate d-c permeability tests on Ep 
stein strips as follows: 

(1) From very low inductions up to the highest in 
ductions normally used in commercial applica- 
tions of magnetic materials; 

(2) with reproducibility of results and uniformity of 
flux density that are considerably better than 
with other present-day methods; 

3) on any number of sample strips in multiples of 
4 strips of the same dimensions and characteris- 
tics; 

(4) in any one direction to the “grain” of the mate- 
rial or in any desired combination of directions 
(within certain limits of required symmetry); and 
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(5) for hysteresis loop data, (where the method gives 
definitely better accuracy than other widely used 
methods ). 

The use of magnetic stress analysis for the purposes 
of measuring internal micro-stresses and the changes in 
the magnitude of such stresses during the service of a 
metal part were discussed in a paper presented by P. E. 
Cavanagh, assistant director, Department of Engineering 
and Metallurgy, Ontario Research foundation, Toronto, 
and T. Wlodek, research metallurgist and head, Me- 
chanical Metallurgy Laboratory, Canadian Bureau of 
Mines, Ottawa. For many purposes this appears to be 
the only suitable non-destructive method available for 
these measurements. 

Mr. Cavanagh, who presented the paper, outlined 
the physics of the method and described the apparatus 
(designated Dyna-magnetic analyzer) used in the tests. 
This operation may also be used to calibrate other mag- 
netic test instruments so that they will make quantitative 
determinations of internal micro-stresses under specific 
test conditions. 

The measurements of internal micro-stresses arising 
from heat treatment and static and dynamic loads were 
described. Some suggestions were presented by the 
author as to the mechanism of fatigue failure based on 
determination of changes in internal micro-stresses dur- 
ing endurance. 

By the magnetic means described numerical values for 
internal stresses may be obtained by simple mathematical 
relationships between stress and magnetic properties 
when the specified procedures are followed. 

The subject of magnetic recording media was dis- 
cussed for the first time at an ASTM meeting in a paper 
by D. E. Wiegand, senior physicist, Armour Research 
Foundation. Mr. Wiegand emphasized the necessity for 
properly correlating three types of measurement for an 
optimum evaluation of the recording medium, namely: 
(1) Basic magnetic properties of the medium; (2) listen- 
ing test; and (3) the final performance measurements in 
terms of such factors as saturated signal level, back- 
ground noise level; modulation noise level; transfer level 
C“cross-talk” effect between adjoining turns of wire); 
frequency response; erasing characteristics; and other re- 
lated factors. 

The determination of basic magnetic properties has 
the outstanding advantage in that this type of measure- 
ment is much less affected by uncontrolled variables 
than either the listening or final performance tests. 
Moreover, test results from different laboratories are 
susceptible to closer agreement despite possibly wide 
differences of the type of apparatus and methods em 
ployed. These basic measurements of magnetic prop: 


Bell Telephone Laboratories 
Fig. 4—Graph shows 
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ter torque-testing ma- 
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ing of ASTM D-20 
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erties are especially useful in research leading toward 
improved media through suitable changes in chemical 
formulation and manufacturing methods. 

While the listening test is undeniably ultimate in ap- 
praising the quality of a magnetic recording medium, it 
should be understood that this type of test is subject 
to a great many variables such as the personal tastes of 
a listener, the characteristics of the equipment being 
used, and the type of program being recorded and re- 
produced. Even though laboratory tests through suitable 
arrangement of apparatus can eliminate some of the 
shortcomings that are inherent in a practical listening 
test, yet there are still certain uncontrolled variables 
that may prevent actual differences in media from being 
disclosed. A very important element is the recording 
head. This is so because it is practically impossible to 
build two heads with precisely the same characteristics, 
and, moreover, these characteristics change with use or 
wear of the head. Even minute differences in head 
characteristics make it difficult to standardize tests in 
various laboratories, Mr. Wiegand pointed out. 


Correlation of Tests Important 


To sum up, it is of utmost importance in any research 
program devoted to magnetic recording media to use all 
three of these methods—listening tests, final perform- 
ance measurements, and tests of basic magnetic proper- 
ties. Equally desirable is to establish suitable correlations 
between the basic magnetic properties of a medium and 
the final performance characteristics. 

Mr. Wiegand described in his papers facilities set up 
in Armour Research for making each of these tests. Par- 
ticularly interesting is the hysteresis loop tracer, an in- 
strument that traces hysteresis loops for recorder media 
on the screen of a cathode-ray oscilloscope, which oper- 
ates at the power line frequency, and which has built- 
in calibration. This provides a convenient and accurate 
means of obtaining these basic magnetic measurements. 
It was brought out that the residual induction curve 
(B.—H curve) can be accepted as a good “operating 
characteristic” for a magnetic recording medium. 

Discussion following the presentation brought out the 
point that the surface conditions of the recording 
medium (roughness of magnetic coating, etc..) is a factor 
in performance. Also involved is the mechanical strength 
of the media, especially in pulse-recording applications. 

A. C. Beiler and P. L. Schmidt, Westinghouse Elec- 
tric Corporation, made a significant contribution to the 
symposium in their report, “Variation of Core Loss and 
Permeability of Electrical Grade Silicon Sheet Steel.” 
Statistical methods were applied to the analysis of fre- 
quency distribution of these values as obtained from 
steel suppliers’ reports of single tests on 11,000-lb “lifts” 
(lots) of steel over a considerable period of time. 

The established procedure calls for the supplier to 
perform a core loss and permeability test (ASTM 
Method A34) on each 11,000-lb lot of steel produced 
prior to shipment of the material. Standard test-points 
for core loss are at 60 cycles and 10 or 15 kilogausses in- 
duction. The minimum permeability is usually deter- 
mined at 16 kilogausses although there has been a trend 
in recent years, according to Mr. Beiler, who presented 
the paper, for many suppliers to discontinue permeability 
tests and to sell the steel solely on a core-loss guarantee. 


AUGUST 1948 


15 Dx + BRASS INSERT 


WZ PEED... \\llf 
2 


~———_—_——  2"p ——______} 





TYPICAL RESULTS OBTAINED IN THE COLD TESTS 
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Beil Telephone Laboratories 
Fig. 5—The above chart shows typical results in cold 
tests made to determine the effect of massive inserts on 
after-mold shrinkage was shown at the ASTM meeting. 
Disks as shown in the sketch above are molded and 
subjected (1) to continued exposures at 120 F dry 
and/or (2) decreasingly lowered temperatures until 
radial cracks appear. It was indicated that certain mold- 
ing compounds showing high after-mold shrinkage, such 
as some of the urea and melamine compounds, will fail 
after one week’s exposture at 120 F. 


(The suppliers are committed, however, to control per- 
meability under a production quality control system.) 

The investigation indicated a wide variation within 
one grade of material, and this impelled certain critical 
questions regarding the actual significance of a single 
test for each lot. The statistical analysis was therefore 
applied to a study of variation of permeability and core 
loss not only within a single lot but also from lot to lot. 
Sixty tests were made on each of several lots of steel. 

The actual method of analysis is rather theoretical for 
detailed description here, but it may be noted that the 
frequency distributions of core loss and permeability 
variations were plotted on “probability” graph paper. 
The scale of one of the coordinates is spaced in accord- 
ance with the normal probability law so that data which 
are normally distributed form a straight line when 
plotted cumulatively. 

It was the author's conclusion that the amount of 
protection afforded to the manufacturing consumer un- 
der present mill inspections system is relatively slight. 
The distribution of permeability and core loss values 
within a lot of electrical grade hot-rolled steel is sub- 
stantially the same as the distribution obtained when the 
single-test procedure is applied to each of a large num- 
ber of lots. The statistical approach to this problem 
shows that one test on one lift of steel does not give 
adequate assurance that most of the material meets the 
requirements for minimum permeability and for max- 
imum core loss. It appears that the solution calls for a 
large number of tests on the same lot. 

Mr. Beiler suggested the need for development of 
low-cost, high-speed test equipment for automatic, non- 
destructive magnetic testing of electrical steel sheets. A 
supplementary device to continuously record the average 
value and standard deviation of permeability and core loss 

(Continued on page 218) 
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Semi-Conductor Triodes 


May Replace Vacuum Tubes 


Discovery by Bell Telephone Laboratories of an area of electronic in- 


teraction on the surface of a semi-conductor, like germanium, has led 


to the development of the “‘transistor”’, a tiny, heaterless triode capable 


of amplifying small currents 100-fold and acting as an oscillator. 


N EXTREMELY simple device that is capable of 
performing efficiently nearly all the functions of 
an ordinary vacuum tube but that works on an 

entirely new physical principle was demonstrated for 
the first time on June 30 at Bell Telephone Laboratories. 
It is called a Transistor, and its principle was discovered 
by the Laboratories in the course of fundamental re- 
search into the electrical properties of solids. Although 
the device is still in the laboratory stage, Bell research 
engineers expect it may have far- reaching significance in 
electronics and electrical communication. 

Less than the size of a lead pencil eraser and ferrule, 
Fig. 1, the device will serve as an amplifier or an oscil- 
lator — yet it bears almost no resemblance to the vacuum 
tube now used to do these basic jobs. It has no vacuum, 
no glass envelope, no grid, no plate, no cathode, no 
heater and therefore no warm-up delay. 

Two wires, 2 to 3 mils in diam. touching a pinhead 
of a solid semi-conductive material (germanium) sol- 
dered to a metal base, are the principal parts of the 
transistor, Fig. 2. These are enclosed in a tiny metal 
cylinder about 3/16 in. in diam. and % in. long. 

Since the device is still in the experimental stage, no 
data on cost are available. Its essential simplicity, how- 
ever, indicates the possibility of widespread use, with 
sonsliont mass- production economies. When fully de- 
veloped, the transistor is also expected to find new ap- 
plications in electronics where vacuum tubes have not 
proved suitable. It particularly lends itself to minia- 
turization of radio receivers and hearing aids. 

Tests have shown that the transistor will amplify at 
least 100 times (20 decibels). Some test models have 
been used as amplifiers at frequencies up to 10 mega- 
cycles. With its simple structure long life is expected. 
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Fig. 2—Contained in the simple metal cylinder are two 
fine wires whose points rest on a small dot of ger- 
manium soldered to a base. No vacuum is required. 
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Fig. 1—About the size of a druggists capsule, this 
germanium triode, called a transistor, is a potential 
threat to the 200,000,000 annual vacuum tube market. 


At the recent demonstration some of the many uses 
of the transistor may have in telephone communication, 
radio, television, and public address systems were em- 
phasized. In one demonstration, a transistor was used to 
amplify the electrical speech waves traveling between 
two telephones, a function now performed by vacuum 
tubes. In another, a transistor amplifier was used to re- 
store 20 db of deliberately introduced attenuation in a 
television monitor set. The audience also heard a radio 
broadcast from a receiver in which transistors had been 
substituted for the vacuum tubes to provide amplifica- 
tion. A transistor was also used to generate an audible 
frequency tone, demonstrating its role as an oscillator. 


0.002 


["a003-*| 





Fig. 3—As an amplifier, the transistor is energized by 
d-c voltage supplies which apply bias voltages to the 


Gain is about 20 db. 


emitter and collector wires. 
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HAVE THESE JOB-PROVED MECHANICAL ADVANTAGES 


RECESS EDGE 
is 
ROUNDED AT TOP 


Prevents pushing up burrs because 
contact with driver begins just be- 
low top surface of screw head. Easy 
for driver to “ride in” to a firm seat, 
without excess strain on driver. 


WIDER OPENING 
AT 
RECESS CENTER 


Absence of sharp corners provides 
wider center opening. This recess 
shape aids self-centering of driver. 
It also permits driving tool contour 
that insures maximum strength, 


RECESS WALLS 
HAVE 
MINIMUM TAPER 


Steep walls resist tendency of driver 
to ride or “cam” out of recess. Con- 
sequently, less end thrust is needed 
at any torque. Driver seats fast — 
stays seated. 


THAT HELP ANY WORKER SPEED DRIVING—AVOID WASTE 


SPEED 
ARTIST 


Makes every second count. Won’t 
take time to fuss with finicky recess 
designs. Wants Phillips’ fast, easy 
“ride-in” to a firm seat without burr- 
ing—to gain time for more produc- 
tion. 


ANY TYPE OF WORKER on any assembly will find the 
Phillips Recess mechanically right for fast, trouble-free 
screw-driving, and for driving tool economy. 

Top skilled workers might gain some advantage with any 


MUSCLE 


A little “heavy-handed”. Hates 
driver “skids” because he knows 
their cost in delays and damage. 
Wants Phillips’ automatic self-cen- 
tering —knows it prevents “skids”. 
Likes rugged Phillips’ driver tips. 


Wants to learn fast to work fast. 
Needs assurance of easier fit of 
driver in Phillips Recess. Can ex- 
pend effort in turning screw, not in 
holding driver in recess. Avoids 
“skids” that gouge work or hands. 


The Phillips Recess is designed so no concessions in driv- 
ing skill are needed. It is engineered for practical produc- 
tion driving, and it’s job-proved design is one of the five 
essentials of a standard cross recessed head screw. Make 


type of cross recess, But many are not top skilled. sure you get all five...specify Phillips. 


GET THIS NEW BOOKLET of facts that prove 
the top value, top economy of Phillips Recessed 


Head Screws. It’s free... use the coupon. 


Phillips Screw Mfrs., 

|} ¢/o Horton-Noyes Co. 
1800 Industrial Trust Bidg. 
Providence, R. 1. EM 32 


Zora Ask 


Wood Screws * Machine Screws « ‘a Screws * Stove Bolts 


Res ie Wackialt & ‘Werd VG ] Send me the new booklet —‘’How to Select Recessed 
Pe Zale Sn ( : Head Screws for Practical Production Driving”. 
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Li) _ a 
Fig. 4—Here are the Bell Telephone Laboratories men 
responsible for the discovery of the transistor principle. 
Seated is Dr. William Shockley, who initiated and 
directed the research program. Standing are Dr. John 
Bardeen, left, and Dr. Walter H. Brattain, key scientists 
in bringing the invention to reality. 





Because of its lack of a heated cathode delay and other 
differences, the transistor can also perform some new 
functions. 

In the transistor, two point contacts of the “cat’s whis- 
ker” wire of detector type, familiar to early radio ama- 
teurs who have played with galena crystals, are made 
to the semi-conductor only 0.002 in. apart. Input power 
‘delivered to one of these contacts is amplified at least 
100-fold and transmitted to the other terminal where it 
is delivered to an output circuit, Fig. 3. Current ranges 
from 0.1 ma at input to 10 ma at output. The transistor 
is energized by d-c voltage supplies, such as batteries, 
which apply bias voltages to the two points. The power 
actually consumed in the transistor is about 0.1 watt. 


While many scientists and engineers have been asso- 
ciated with the work during the project, key investiga- 
tions which brought the transistor to reality were carried 
out by Dr. John Bardeen and Dr. Walter H. Brattain. 
The general research program leading to the transistor 
was initiated and directed by Dr. William Shockley. All 
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Sylvania Electric Products, Inc. 
Fig. 5—Although operating on an entirely different 
principle, the varistor germanium diode _ rectifier 
resembles the transistor in some physical aspects. 
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three, Fig. 4, are members of the Bell Telephone Lab- 
oratories technical staff. 

The amplification process can be understood in terms 
of the discovery made by Dr. Bardeen and Dr. Brattain 
that the input point is surrounded by an “area of elec- 
tron interaction.” Within this area the electronic struc- 
ture of the semi-conductor is modified by the input cur- 
rent. Hence, if the output point is placed in this area, 
its current can be controlled by the input current. This 
control of output current by input current is the basic 
mechanism of amplification. 

Semi-conductors have for many years been regarded 
as an ideal field for research of Bell Telephone Labora- 
tories because of their practical possibilities and rich 
scientific interest. These materials, whose electrical 
properties are intermediate between those of metals and 
insulators, offered particular promise of useful electrical 
applications, since their ability to carry electrical cur- 
rent can be changed over wide ranges in various ways. 

Any material relies for its conductivity on the presence 
of current-carrying electrons. In metals, which are good 
conductors, there is a ratio of approximtely one current- 
carrying electron to every atom. In insulators, there are 
practically no such electrons and therefore little conduc- 
tivity. In semi-conductors, such as silicon and german- 
ium, some metallic oxides and other compounds, there 
may be as few as one current-carrying electron for every 
million atoms. But this number of carriers may be varied 
1000-fold or more by changing the electronic structure 
of the materials. 

In critically examining the implications of the pre- 
vailing theory of electrical conduction in semi-conduc- 
tors, Dr. Shockley was able to predict that it should be 
possible to control the meager supply of electrons inside 
a semi-conductor by influencing them with an electric 
field imposed from the outside without actually contact- 
ing the material. Realizing the practical implications of 
such a possibility, he devised some experiments to test 
his hypothesis but was unable to secure positive results. 
The electrons seemed to get trapped in the surface of 
the material and did not behave as expected. 

This part of the problem was tackled on a theoretical 
basis by Dr. Bardeen. He developed a theory of what 
happened at the surface that satisfactorily explained 
many of the observed phenomena and that led to further 
experiments carried out in collaboration with Dr. Brat- 
tain. In the course of these experiments they invented 
the transistor. 

Transistor action depends upon the fact that electrons 
in a semi-conductor can carry current in two distinctly 
different ways. This is because most of the electrons in 
a semi-conductor do not contribute to carrying the cur- 
rent at all. Instead they are held in fixed positions and 
act as a rigid cement to bind together the atoms in a 
solid. Only if one of these electrons gets out of place, 
or if another electron is introduced in one of a number 
of ways, can current be carried. If, on the other hand, 
one of the electrons normally present in the cement is 
removed, then the “hole” left behind it can move like a 
bubble in a liquid and thus carry current. 

In a transistor made of semi-conductor that normally 
conducts only by the extra electron process, current 
flows easily into the input point, which is at a low posi- 


(Continued on page 188) 
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Series 100 Industrial Relay with 
Replaceable Coil 


Series 100- 
Underwriters 


” Series 220 Relay 


Series 200 Relay with Interchange- 
able Coil and Contact Assembly 


U Relay 
Approved 


Series 595 Midget Relay 


GUARDIAN 


1627-3 W. WALNUT STREET 


a compete LIME OF RELAYS ser 


vine americ 


Sorc OTTTTT OTT 


a 


+ Guardian is first with the latest developments in 
relays, stepping switches, solenoids, contactor units and 
complete control assemblies. First with the Series 100 
replaceable coil Industrial Relay and the Guardian 
Series 200 Relay with interchangeable coils and contact 
assemblies available at your nearest jobber for ex- 
perimental work. Can be duplicated in quantities. 
First with the Guardian Series 100-U and Series 600-U 
(Underwriters approved) Relays. First with the Series 
220 Relay; the tiny Midget Series heavy current 595 
Relay; the Guardian Series" R" Stepper for: Contin- 
yous Rotation—Electrical Reset—Add and Subtract. 
First with a complete line of stock solenoids. A com- 
plete line of telep d radio relays. Each 
unit has proved far superior each is basic 
in design, will meet the majority © 
cations with slight modifications. 
for a production sample. 

Send b/p specifications 


Write — arrange 


for specific recommen- 
dations. 
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Type “R” Stepper 


ELECTRIC 


CHICAGO 12, ILLINOIS 
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Series 12 Solenoid 
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and Plugging Control 


Electronic Zero-Speed Switch 






H. E. GRIMES 


Electrical Engineer 


The Avey Drilling Machine Co. 


HE circuit illustrated in Fig. 1 was originally 
developed for use on a shunt-wound d-c reversing 
planer motor. It was necessary to throw in a 

clutch at the instant the armature was motionless, with 

due allowance being made for the inertia of the activat- 
ing relays and the clutch solenoid. The circuit may also 
be used in a plugging circuit, Fig. 2, and to detect 
direction of rotation of a d-c motor through small angular 
movements, when no voltage is applied to the armature. 

By means of a bridge circuit, a selective remote control 

may be built up. 

The electronic control is basically composed of a 
power transformer, two adjustable d-c bias supplies, two 
thyratron tubes and two electrically interlocked relays. 
The resistor from plate to cathode provides a small 
a-c voltage to overcome residual magnetism when the 
tube is not conducting. In use, the electronic unit is 
connected to a source of a-c power and the terminals X1 
and X2 are connected across the armature of the motor 
through a normally closed relay contact (CR). 

In Fig. 1 the component constants are those that have 
been used successfully, but are not necessarily the op- 
timum values. The type 2050 thyratrons each have an 
adjustable bias supply which ordinarily prevents the 
tubes from conducting. If a potential is applied between 
X1 and X2 with X1 positive, tube No. 1 conducts and 

(Continued on page 166) 
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Fig. 2—Schematic of plugging circuit for compound 

wound d-c motor for use with electronic circuit shown 

in Fig. 1. For simplicity, the accelerating resistors are 
not shown. 


Fig. 1—Electronic zero- 
speed switch circuit in- 
tended to actuate relays 
just before or when the 
signal voltage reaches zero. 
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FASCO Motor Blowers are espe- 


| . | 
ae cially adaptable for heating and 
ore ventilating devices and for cool- 
FORCED- DRAFT ing electronic equipment. More 
and more designers are stand- 


ardizing onthese 15to 140C.F.M. 
units for distributing air in con- 
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FASCO ENGINEERS ARE ALWAYS READY 
TO HELP WITH YOUR BLOWER PROBLEMS. 

SEND FOR CATALOG AND INFORMATION. 
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Radio Frequency Standards at 





National Bureau of Standards 


A primary function of the National Bureau of Stand 
ards is to provide standards of measurement for indus 
try and other government agencies. In the last decade 
or so, the tremendous development of radio and its in 
creasing use as a tool in other fields have emphasized 
the growing necessity for the development of standards 
and measurement methods for all electrical quantities - 
including frequency, power, voltage, current, attenua 
tion, impedence, and field intensity —at all radio fre- 
quencies from 10 ke up to 100,000 mc or more. 

The national standard of frequency, of which the 
Bureau is the custodian, is fundamental to much of the 
work in radio, electronics, acoustics, and other fields 
where measurements and operations require accurate 
frequencies. Any desired frequency, including those 
throughout the microwave region, may be precisely 
measured by reference to the standards broadcast by the 
Bureau's station WWYV, with the aid of one or more 
auxiliary oscillators, harmonic generators, and radio re- 
ceivers. The accuracy of each of the transmitted radio 
and audio frequencies is better than two parts in 100 
million. 

The basic frequency standard is the average rotational 
frequency of the earth (0.00001 16057615 oyele per sec 
ond). This is obviously too low for radio and electronic 
work; nevertheless precise average agreement with it is 
maintained. Eight quartz-crystal eitlilanies with series 
resonance frequencies of 100 kilocycles are continuously 





Changes of one part in 10 billion can be indicated on 
these reccrders, which show small differences between 
the National Bureau of Standards primary frequency 
standards. By multiplication and division of the output 
of standard 100-kilocycle quartz crystal oscillators, a 
wide range of frequencies is obtained and broadcast. 
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operated and continuously compared with their weighted 
mean value and with corrected U. S. Naval Observa 
Standard frequencies of 10 ke, 1 ke, 100 
10 cycles, and |] cycle are given by 


tory time. 
cycles, 60 cycles, 
frequency dividers or counters, and frequencies at closely 
spaced intervals up to 30,000 me and higher are obtained 
by multipliers. The standard 60-cycle frequency supplies 
power to a synchronous motor through = geai 
trains, drives contacts that make possible the hebdicent 
ing of highly accurate time signals throughout the world 
—the only continuous service of this kind provided by 
any country. To insure the maintenance of current fre 
quency, the crystal-units are sealed in well insulated 
boxes and kept in a vault approximately 25 ft below the 
surface of the earth, under conditions of constant tem 
perature and humidity. The best oscillators are constant 
to one part in a billion and drift less than one part in a 
hundred million per month. 

Constant-frequency generators now under construction 
at the Bureau will conveniently supply 0.1 watt or 
greater at any frequency, constant to one part in ten 
dition. with practically no harmonic distortion. Such 
generators will rapidly measure unknown frequencies. 

Both resonant-cavity and impedance methods are to be 
used in the program developed at the Bureau for dielec 
tric and magnetic measurements. Work on solid, liquid, 
and gaseous materials has begun, and already new pre 
cision measurements in the 9000-mc range have been 
made of the dielectric constant or index of refraction of 
many gases, including dry air, 
nitrogen, carbon dioxide, helium, and ammonia. 


which, 


water vapor, oxygen 





The National Bureau of Standards measures the die- 


electric properties of solid materials at very high radio 
frequencies with fixed-length re-entrant cavities. The 
small cavity (right) is used in the 400- to 600-mc fre- 
quency range, the large cavity in the 150- to 300-mc 
range. Circular disks of the test material (foreground) 
function as capacitor dielectrics in the re-entrant gap. 
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MOTOR LOAD-PERCENT 150 


wESTON 


By integrating the Weston “per-cent load” ammeter or wattmeter 
into the machine, designers now make it easy for operators to 
secure optimum production from machine tools and other motor- 
driven equipment. This instrument continuously provides opera- 
tors with the following indications: 


MAXIMUM SAFE LOAD ... reduces tool breakage. Consult your nearest WESTON representative, 


or write Weston Electrical Instrument Corp., 


CHANGING LOAD...indicates need for sharpening or resetting 582 Frelinghuysen Ave., Newark 5, N. J. 


tools, redressing grinding wheels, etc. 


OVERLOAD... permits corrections before serious troubles occur. 
Installed on milling machines, grinders, polishers, turret lathes, 
automatics, etc., the ““per-cent load” indicator is proving a valuable 
aid in increasing production... providing uniformly high quality 


Albany + Atlanta * Boston + Buffalo * Charlotte * Chicago * Cincinnati « Cleveland * Dallas * Denver © Detroit + Jacksonville + Knoxville © Little Rock * Los Angeles » Meriden + Minneapolis + Newark 
New Orleans * New York * Philadelphia © Phoenix » Pittsburgh * Rochester * San Francisco * Seattle + St. Louis + Syracuse * In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 


with fewer rejects ... assuring longer life from motors and tools. 
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EVV Materials, i aaieah 


Electrical and Mechanical Parts, Finishes 


WOUND-ROTOR ALL-STEEL INDUCTION MOTOR 


Open drip-proof construction wound-rotor induction 
motor (Type CWP) is added to the Life-Line series of 


all-steel motors in ratings of-1 to 15 hp. (Frames 203 





i ii ili iil 


through 326). It is indicated for use where adjustable 
speed is required, or where high starting torque with 
low-starting current is needed. Quiet operation is said 
to make motor particularly useful for adjustable speed 
ventilating fan drives. Rotor core comprises ‘punchings 
riveted into a solid structure and shrink-fitted to shaft. 
Rotor windings have coils threaded into partially en- 
closed slots. Oversize fan provides air circulation. Pre- 
lubricated, sealed ball bearings are used. Motor is avail- 
able in a wide range of speed ratings for 60-, 50-, and 
25-cycle, two- and three-phase service, at 208, 220, 440 
and 550 volts. Type P model has base for vertical 
mounting. Several types of flanges and brackets are 
provided for horizontal mounting. Westinghouse Elec- 


tric Corp., P. O. Box 868, Pittsburgh 30. 


ASBESTOS-BASE ELECTRICAL INSULATION 


Asbestos-base, completely inorganic, high-temperature 
electrical insulating material (designated Quinterra) fea- 





tures unusual thinness combined with high dielectric 
properties, and is particularly adaptable to applications 
where space saving is an important factor. Made by a 
special paper-making process, the material can be varied 
in thickness from 1.5 to 20 mils. Physically, the mate- 
rial has a closed structure with no holes or interstices, 
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as compared with the woven or open structure of other 
materials such as cambrics or glass cloth. Minimum di- 
electric strength at room temperature is approximately 
250 vpm. This value is said to increase with continued 
exposure to temperature and becomes about 400 vpm at 
300 C. The material also rapidly dissipates heat while 
retaining and improving its dielectric strength. Non- 
flammability is another characteristic. (See illustration 
showing non-combustibility of 2-in. tape under torch 
flame.) Initial commercial production now announced 
is in form of thin sheet for electrical wire insulation and 
slightly heavier stock for layer insulation. The material 
is supplied in 50- and 100-lb rolls, or in rolls 36 in. wide. 
Will also be available in tape rolls from 4 in. wide up. 
Future production plans call for wider range of thick- 
nesses and in laminates. Johns-Manville Corp., 22 E. 
40th St., New York 16. 


SENSITIVE RELAY 
Extra-sensitive relay (Type BK) has been designed 


for use where limited power supplies exist or where 
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precise operation is essential. Coil rating is 32 volts 
at 24 milliwatts, d-c; and 220 volts at 0.240 va acc. 
Contact ratings: 1 amp at 48 volts, d-c; 5 amp at 110 
volts, a-c noninductive. Dimensions: 2% x 2% x 
1-21/32 in. high. Specifications call for molded phenolic 
insulating parts throughout; easily accessible contact 
screws; and standard screw-type terminals. Available 
normally open or normally closed, in contact arrange 
ments up to DPDT. Allied Control Co., Inc., 2 East 
End Ave., New York 21. 


ELECTRICAL CONTACT METAL 

Electrical contact metal designated Fasaloy 99 is de 
scribed as being particularly suitable for applications 
where relatively low operating pressures and_ high 
temperatures are met, and where circuits of relatively 
high amperage are made and broken. Extended labora 
tory tests are reported as showing that the contact sur 
face resistance of this material is no higher than that o! 
fine silver, even under high-temperature conditions 0: 
under hydrogen sulphide atmospheres. Tests employing 
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That’s what Zenith says ...and what you'll say when 
you see the new Zenith “Symphony” FM-AM radio 
housed in its handsome plastics cabinet produced 
by Chicago Molded. 

Zenith has set a new standard of fidelity in small 
receivers with this new model. And, as usual, they 
came to Chicago Molded for a molded plastics 
cabinet to match. In design it’s unusual since it 
permits the use of a full-toned 714” 
speaker though the cabinet is only 
834" high. Studs and inserts are 
molded in, of course, for quick, 
easy assembly. And only with 
molded plastics could such a cab- 
inet be economically produced. 

We’ve designed and molded 


CHICAGO 
MOLDED 


clocks, cameras, electric razors, medical and scien- 
tific instruments, flashlights, power tools, to name 
but a few. We have the facilities . . . every needed 
size and type of equipment . . . to produce any job 
most efficiently and economically. We make our 
own molds in a department that’s the envy of the 
industry. And we back it all with more than a 
quarter century of experience in plastics. 

Like Zenith, our customers usu- 
ally come back again and again. It 
seems that Chicago Molded service 
and quality are hard to duplicate 
anywhere else. 

If you have a housing problem or 
any other problem that might be 
solved by the use of molded plastics, 


PLASTICS 


we'd like to discuss it with you. 
No obligation. Just phone or write. 


housings of all types during the past 
twenty-five years .. . housings for 


CHICAGO MOLDED PRODUCTS CORPORATION 


1024 N. Kolmar Ave. Chicago 51, Illinois 
\ 


Representatives in principal industrial centers 


COMPRESSION 2¢d insection (0Cdiug of all fladtic materials 
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PILOT LIGHT 
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PLN SERIES — Designed for 
NE-51 Neon Lamp 


Features: 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 








The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 


SEND BLUEPRINTS 
AND SPECIFICATIONS— 
NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture, 


* Boor facilities are unex- 
celled for stamping, punch- 
ing, drilling, tapping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 

















ASTM methods B-182-46T are said to show that Fasaloy 
99 contacts will make and break load circuits carrying 
as much as 25 per cent more current than do fine silver 
contacts, and without failure caused by sticking or weld- 


ing. Fansteel Metallurgical Corp., North Chicago, Ill. 
CONTINUOUS-DUTY SOLENOID 


Continuous-duty solenoid adaptable for both push and 
pull operations (Type 51A Phil-trol Actuator) features 
a frame of firmly bonded silicon steel laminations and 





a I-shaped laminated plunger. Approximate pull: 2 lb 
at % in. stroke; 3.4 lb at % in.; 4.2 lb at % in.; over 
17 Ib at sealed position. It is available for applications 
on 115 volts, 60 cycles. Maximum stroke is 1 in. Struc- 
tural details include shading rings and finely ground 
pole faces for quiet operation; nonmagnetic stainless 
steel side-plates on plunger; and brass plunger guides on 
inside of frame. Overall dimensions: 34% x 1% x 1 15/16 

high. Solenoid can be wound to provide increased 
pull for intermittent duty service, or for other voltages. 
required. Phillips Control Corp., 612 N. Michigan Ave., 
Chicago, Ill. 


PRECISION-WOUND MAGNET COIL 


Magnet coil shown here has been originally developed 
for use with a rotary solenoid. It is layer-wound by a 
high precision method said to be new and for which 
patent application is said to have been made. From 15 





to 20 per cent more wire in a given space has been 
claimed with this method in comparison with random 
wound coils. It is also claimed that the number of turns 
is exact to calculated figures and that mechanical dimen 
sions as well as electrical characteristics are held to ver\ 
close tolerances. 

The coil builds up once every half-turn instead o! 
every turn, thereby reducing the egg-shape of the peri 
phery to a perfect elipse and resulting in considerable 
saving in space. Coil is at its best when in the shape ot 
a true ring of rectangular section. It is pointed out how 
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Westinghouse instrument specialists are available in the field for 
consultation on your instrugient problems. Call your nearest 
Westinghouse office, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Ba. 

Send for Booklet B-2209-A, Cg@mmunication Instrument Booklet 
B-3283, or Switchboard Instrumgnt Booklet B-3363. 


New 50,000-watt transmitter at station 
KMOX, St. Louis. This station is one of 
the important links in the Nation’s vital 
educational, news, and entertainment 
industry. 





Radio stations can take no chances on “outages” —time off 
the air is costly. For split-second timing, efficiency, and 
continuity, all vital operating information must be readily 
available to the control engineer at a glance. 

For these reasons, instruments of unfailing performance 
and quick readability are a must. The Westinghouse 
instruments at KMOX solved these problems. They also 
provide co-ordinated styling and smart appearance. 


What are YOUR electrical measuring problems? 


Would they include—reliable performance... styling... 
size... readability or different types of service ... port- 
able ... switchboard ... panel . . . recording? 

The vast lines of Westinghouse electrical measuring 
instruments provide you with the answers to all of these 
problems. Every Westinghouse instrument is backed up by 
more than 60 years of skill, “know-how”, and experience 
in every field of industry. }-40362 


Westinghouse Instruments Also Provide You With 


® Dials that stay white under 
all conditions 


® Springs that remain con- 
stant for life 


® Magnets that stay perma- ® Quick delivery of more 
nent different ratings and types 


@ Pivots with high shock capac- * Complete Nationwide Serv- 


ity and low friction ice 
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At last . . . @ practical, production-proved hardened 
screw that actually taps its own perfect mating threads in 
any material! Open slot chip reservoir allows fine or curled 
metal chips and tough, gummy non-metallic cuttings to 

; free themselves readily to prevent binding. Chips are 
pushed ahead of screw in same manner as in action of 
spiral pointed tap. Length of thread that can be tapped by 
this remarkable screw is many times greater than its own 
diameter. Send for folder and samples. 


CONTINENTAL 
SCREW COMPANY 


New Bedford, Massachusetts.U.S.A 















ever, that the method requires winding the coil bare of 
any insulation except enamel, such as Formvar, lacquer, 
etc. The coil cannot be wound on a bobbin or paper tube 
that may serve as the actual insulator in final assembly. 


G. H. Leland, Inc., 123 Webster St., Dayton 2, Ohio. 
ae 
MOTOR-DRIVEN METERING PUMP 


Built-in motor-driven metering pump unit designed 
for automatic, soft-drink vending machine is said to be 
adaptable for other types of equipment where liquid 





ea , 


flow control is required on a precision basis. The uni- 
formity of liquid discharge is said to be unaffected by 
liquid viscosity nor by temperature. Corrosion in unit 
is minimized by use of 18-8 stainless steel and other cor- 
rosive-resistant elements. Check valve arrangement is 
designed to provide instantaneous discharge and to pre 
vent dripping or leakage when pump is not in operation. 
Capacity of standard unit is 10 cc per sec. Motor is a 
slow-speed 1/35-hp shaded-pole, 4-pole type suitable for 
intermittent duty without fan, for 115-volt, 60 cycle, 
single-phase service. Unit fits into a space 4 x 4 x 6% in. 
long. Weight is 7 lb. Mechanical Products Corp., 168 
N. Ogden Ave., Chicago 7. 


TEXTILE MACHINERY MOTOR 


Intended specially for applications with textile ma- 
chinery, this squirrel-cage induction motor (designated 
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Quick-Clean) has been redesigned to provide heavy 
section cast-iron bearing brackets with large openings, 
specially machined and finished to prevent building up 
of lint. Stator yoke is of cast iron and has been ex 
ternally contoured so that a smooth, non-obstructing 
path is provided for the flow of ventilating air after it 
has passed through the openings in the bearing brackets 

Prelubricated, double-width, double-sealed ball beai- 
ings are incorporated. Heavy insulated copper is used 
for stator windings. Rotor cage is diecast integrally with 
fans that are designed to prevent lint accumulation. 


Available in 3, 5, 7%, 10 and 15 hp ratings, in speeds 
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the customer 
SPECIFIED trouble! 


His order specified commercially produced 
phosphor bronze for the electric coupler plugs 
illustrated. Result: Non-uniform “‘spring-out”’ or 
collapse of segments caused loss of positive 
contact—and car-to-car circuit failure tied up an 
entire metropolitan transportation system! 


Provided with the case history of these delinquent 
connectors, Riverside overcame the difficulty, 
without changing the alloy specifications, by 
developing a special process that eliminated the prime 
cause of the trouble . . . unequal stresses in the cold 
rolled stock. The process developed has been helpful 
many times since in furnishing exactly what is 
needed for extremely critical applications. 


Riverside specializes in specialties. 


By delicate adjustments and variations in formulations 
and processes, we add versatility to an alloy valued 
for its extreme toughness, high elasticity, resistance to 
corrosion, abrasion and fatigue. In Riverside Nickel 
Silver and Beryllium Copper as well, certain properties 
are accentuated to meet specific requirements. 


So when you order Riverside Phosphor Bronze, Nickel 
Silver or Beryllium Copper, give us the case history of 
your product or problem. When we know the facts in 
full, our half-century of experience with non-ferrous 
alloys may enable us to suggest a change in alloying 
elements, a modification in grain structure, a 
variation in reduction, annealing or forming methods 
that will eliminate trouble and give you better, 
longer-lived products. 


For more information about Riverside alloys, 
write today. Ask for copies of our three catalogs. 


NSIDE RIVERSIDE 


Everybody talks about ‘Quality’ but few seem able to define it. At | 
Riverside, it’s the direct result of choosing the finest materials— | 
seeking continually for better ways of combining and using them 
—and treating every customer’s problem as an individual chal- 
lenge. This is why Riverside successfully satisfies the needs of so | 
| many different people for so many different kinds of alloys. | 
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RIVERSIDE MAKES A FULL RANGE OF STANDARD (AND SOME SPECIAL) NICKEL SILVER AND PHOSPHOR BRONZE ALLOYS 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEW YORK, CHICAGO, HARTFORD, CLEVELAND 
PHOSPHOR BRONZE 


NICKEL SILVER 
BERYLLIUM COPPER 
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Now Licensed to 


Make and Sell 
all T'ypes of: 
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PHILLIPS 
HEAD SCREWS 





We also make special cold upset and threaded 
products; standard sheet metal screws; stainless 
steel special and standard screws. Tell us your 
requirements and we'll quote you promptly. 


(amcar Daobucts (0. 


608 18th AVENUE, ROCKFORD, ILL. 


from 900 to 1800 rpm, standard voltages from 220 to 
550, 60 cycles. Allis‘Chalmers Manufacturing Co., Box 
512, Milwaukee 1, Wis. 


PLUG-IN A-C RELAY 
Plug-in relay uses a common coil and two armatures 
and has been designed for use where sensitive control 
‘functions are involved. Relay can be set to close a cir 





cuit at a specified current, with the second armature 
used to break the circuit at a slightly higher current. 
Armatures can also be set so as to provide a close drop- 
out when the current is reduced in the coil. Contact 
rating: 1 amp at 110 volts, a-c. Coil windings are pro- 
vided for ratings up to 12,000 ohms. Overall dimen- 
sions: 25@ in. diam; 134 in. high, less prongs. Relay is 


|also supplied with a dust-protective cover. Ebert En- 
| gineering and Manufacturing Co., 185-09 Jamaica Ave., 


Hollis 7, Long Island, N. Y. 


MAGNETIC MOTOR STARTERS 


Line of magnetic motor starters and contactors (Series 


|747-8-9) are announced in Sizes 0, 1 and 1% and are 


supplied with NEMA Type 1 general-purpose en- 


|closures, or come without enclosure for control panel 


applications. Sizes 0 and | are built in 2-, 3-, and 4 
pole construction with normally open interlocks. For 





single-phase motors of higher rating, the Size | fou 
pole device is re-connected with two pairs of poles i: 
parallel to form a 2-pole starter. In this form it is desis 
nated as Size 1%. 

A completely enclosed overload relay is adjustable fi 
manual and automatic reset. Change in position of r 
set spring makes it possible to convert easily from on 
type of control to the other. Spot-welded steel-backed 
silver contacts are used. Solenoid assembly and movabl: 
contact structure is cushioned from mounting plate b 
six large rubber vibration absorbers. Ratings, enclose: 


types: Size 0, 13.5 amp; Size 1, 22.5 amp. Rating: 
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The world’s most modern tube plant... 


RCA, LANCASTER, PA. 


gee 


Loeny mittilen abla lO Linendpen 


by automatic mass production at RCA, Lancaster 


HE STORY OF LANCASTER focuses dramatically 

on an elaborate array of automatic tube machinery 
for the mass production of television kinescopes. These 
intricate machines were conceived, designed, and built 
by RCA engineers as the answer to the problem of 
producing the vast quantities of kinescopes, at pro- 
gressively lower cost, that are so vital to the rapid 
expansion of television. 


Today this highly automatic equipment—unique in 
the tube manufacturing industry—is turning out better 


TUBE DEPARTMENT 





HARRISON, HN. JI. 
AUGUST 1948 


10-inch kinescopes at the unprecedented rate of more 
than one a minute! 


Now, in anticipation of television’s continued 
growth, RCA is embarked on a million-dollar expan- 
sion program at Lancaster that will double present 
kinescope output . . . another step in RCA’s con- 
tinued leadership in the development and manufacture 
of high quality tubes at low cost. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


RADIO CORPORATION of AMERICA 
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‘one of 15 
basic Milford 
rivet setting 
machines — 
offering 
unlimited 
versatility. 


— 





free engineering service 


3. Select 


exactly the rig 
tubular or split 
rivet or cold- 
headed 
fastener from 
Milford’s 
complete line. 
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1000 WEST RIVER ST. 
ELYRIA, OHIO 
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open type: Size 0, 15 amp; Size 1, 25 amps. All ratings 
maximum, non-inductive. Penn Electric Switch Co., 
Goshen, Indiana. 


INFINITE RATIO SPEED CONTROL 


Infinite ratio stepless speed con- 
trol (trademarked Variable-V-Plan- 
etary Speed Selector) previously 
available in ¥%-, 1-, and 2-hp rat- 
ings, is now announced in a 5-hp 
model. Design involves the princi- 
ple of planetary motion applied to 
speed changers in combination 
with standard V-belts and variable 
pitch sheaves. Infinite ratio, instan- 
taneous control of speeds from 0 to 
800 rpm and into reverse as needed 
is said to be possible. Design elim 
inates clutches, gear shifts, multispeed motors, pulleys 
and other devices. Optional V-belt or flexible coupling 
input and output facilitate mounting in any position. 


Speed Selector Inc., 118 Noble Court, Cleveland 13. 





CONSTANT VOLTAGE BALLAST TRANSFORMER 


Constant voltage ballast transformer (CVM-1) has 
been specially designed for control of high-pressure, 
high-intensity mercury vapor lamps and is to be used 
with the G-E Type UA-4 lamp. It is claimed to pro- 
vide distinct advantages in comparison with conven- 
tional high-reactance types, and to provide stable opera- 





tion free from effects of line voltage variations. Unit 
is said to be completely automatic, with no moving 
parts. Inherently high input power factor permits op 
eration of lamp on 115-volt lighting circuits. Sola Elec- 
tric Co., 4633 W. 16th St., Chicago 50. 


SILICONE-RESIN GLASS-FIBER LAMINATE 


Silicone-resin impregnated glass-fiber laminate (Phe 
nolite Grade G-7-830) particularly suitable for stringent 
low loss applications and for high-temperature insulat- 
ing purposes in motors, etc., is said to withstand tem- 
peratures of the order of 250 C for several hours and 
200 C for longer periods without appreciable deteriora- 
tion. Fine-weave continuous filament Fiberglas is used 
for the base. Other characteristics include high tensile 
and impact strength, fairly high flexural strength and 
very low water absorption. Resistance to low power 
arcs is reported as excellent. Manufacturers call at- 
tention to the fact that in bond strength this laminate 
is not as strong as melamine glass-fiber grades or as 
the phenolic cotton-fabric grades. 

Typical property data: Tensile strength (%-in. thick- 
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If you are designing equipment 
that calls for the use of electric 
motors to operate on 27-volt, d.c. current, be ‘sure to get 
full information on Pesco’s great series of six co-ordinated 
frame sizes. There is no more efficient motor made for 
such uses as operating fans on passenger busses, for 
feathering aircraft propellers, for opening and closing rail- 
road car doors, for operating bilge pumps on boats, for 
electric lift trucks, for refrigeration units on trucks, and 
countless other similar uses. 
The Pesco electric motor illustrated above is No. 5 in 
the series. This motor develops 5 HP at 6500 r.p.m. and 


is a compound wound, open ventilated model built for 


IN PESCO’S 27-V, D.C. 


ELECTRIC MOTOR SERIES 


.--FOR AIRCRAFT, BUSSES, 


TRUCKS, RAILROADS, BOATS 


continuous duty at efficiencies up to 80 per cent. It is 
434 inches in diameter and 101% inches long. Light in 
weight, it tips the scales at only 2114 pounds. It can be 
furnished in several other types . . . open ventilated with 
external fan, totally enclosed with finned housing, or totally 
enclosed with external fan... to meet your requirements. 

Pesco electrical engineers will gladly help you in 
adapting any of Pesco’s six co-ordinated frame size elec- 
tric motors to meet the specific requirements of the equip- 
ment you are designing. If you wish, one of our engineers 
will gladly call on you to discuss applications of Pesco 
motors with you. For further information, write Dept. 8-7 


for Bulletin No. 121. 


Chey PRODUCTS DIVISION 
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WARNER 
11610 Euclid Ave. 


CORPORATION 


Cleveland 6, Ohio 


s SUPERCHARGERS 











High Ambient Temperatures 


This Welco Motor is designed to operate 
in continuous horse-power applications 
near the “motor killing’ temperatures of 
baking ovens, boilers, and other sources of 
intense heat. 


These special construction features assure 
a motor temperature rise no greater than 
25° C. 

* Big Rugged Turbine Type Fan 


* Extra Laminations of Finest Sheet 
Steel 


* Heavy Gage Wire 

* “‘Life-time” Sealed Bearings 

These open protected type ball bearing 
motors have unusually high efficiency and 


power factor. Available in all sizes to fit 
NEMA Frames between 203 and 365. 


Write for full information. 


THE B. A. WESCHE ELECTRIC CO. 
1626-22 Vine Street Cincinnati, Ohio. 





| 
| 
| 
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ness), machine direction lengthwise, is 19,000 psi. Im- 
pact strength (%-in. thickness), edgewise, lengthwise, 
is 6.9 ft-lb per inch notch. Water absorption (1/16 in. 
thickness), 24 hr at 25 C iS 0.15 per cent. Arc re- 
sistance (1/16 in. thickness) ASTM method is 228 
sec. Laminate is available in natural cream color only 
and in a semigloss finish. Sheet size, 36 x 46 in., in 
thicknesses from 1/32 to % in. inclusive. National 


Vulcanized Fibre Co., Wilmington 99, Del. 


SYNCHRONOUS TIMING MOTOR 
Self-starting synchronous motor (Type SX) has been 


redesigned to make motor assembly fully self-contained. 
Interchangeable standard gear trains are available from 
60 rpm to | revolution in 24 hr and fit into the totally 
enclosed gear-train housing. Applications include timing 
devices, instrument controls, recording equipment, sig 





naling systems, and the like. Motor is specified to reach 
synchronous speed within ¥% to 2 cycles and to stop 
within one pole of motion on the 240 rpm rotor shaft 
(44 sec) when de-energized. Dimensions: 23 x 2% x 
114 in. Torque produced: 30 in-oz at 1 rpm, 60 cycles 
for speeds under 10 rpm; or 20 in-oz at | rpm, 60 cycles 
for speeds faster than 10 rpm. 

Motor is adaptable for operation in any position. Fric 
tion clutch is incorporated allowing drive shaft to be 
turned in either direction independent of gear train and 
motor. Available in voltage ratings from 6 to 230, 50 
and 60 cycles, and later will be made available with 
ratings at 25 cycles. The R. W. Cramer Co., Inc., River 
St., Centerbrook, Conn. 


MIDGET-TYPE THERMOSTAT 


Midget-type preset thermostat (trademarked Mighty 
Mite) for application with fractional-horsepower motors, 





in air-conditioning equipment, appliances, etc., is now 
announced in a model carrying Underwriters’ Labora: 
tories approval. Construction features triple insulation 
barriers of compressed silicone glass-fiber sleeving. 
Listed rating is 2 amp at 115 volts, ac. Approximate 
dimensions: 3/16 in. thick, 5/16 in. wide 15@ in long. 
(See page 158, October, 1946 ExectricaL ManuFac- 
TuRING for previous description of this device.) Mechan- 
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varnished cambric 


TECHNICAL DATA ON IRVINGTON STRAIGHT CUT VARNISHED CAMBRIC 


Average 
Approx. short-time 

Thick. ‘weight Ibs. dielectric 

per strength, 

100 sq. yds. V.P.M. 

(2” Electrodes) 

.005” 28 1100 
-006” 33 1100 
.007” 39 1100 
.008” 44 1100 
010” 55 1150 
.012” 66 1200 


1150 


83 
Irvingten Straight Cut Varnished Cambric and Tape meet N.E.M.A. Standards. 


Irvington Straight Cut Varnished Cambric meets, in full measure, every requirement for 
insulating straight wound coils or other windings. This flexible insulation possesses high 
dielectric strength and has excellent corona resistance. Its smooth, uniform coating of 
specially formulated insulating varnish is free from blisters, wrinkles and other insulation 
weaknesses. 

With its high mechanical strength and good resistance to corrosive fumes, moisture and 
abrasion, Irvington Straight Cut Varnished Cambric also excels in physical properties. It 
has sufficient elongation for smooth lapping when either hand or machine wrapped. 

Other straight cut insulations supplied for wrapping regular windings are Irvington 
Varnished Papers, Rayon, Nylon and Fiberglas. 

For further information as well as generous samples of these Irvington insulations, write 
the Irvington Varnish & Insulator Co. 












Average 


Average Average 














Average short-time : Average 

—- tearing dielectric | a. tearing 

Ibs. eth, strength, strength, eth, strength, 
. per bs. per 

aot grams V.P.M. 1? wos grams 

1” width (2” Electrodes) _ 1” width 

Black Yellow ———— # ee V t oe a T & a4 

38 200 1050 38 200 
38 200 1050 38 200 : 
44 240 1050 44 220 Varnish & insulator Company 
oe anit cicada 220 IRVINGTON 11, N. J. 
44 240 1050 44 220 
44 280 1050 44 240 — 
50 240 1000 50 220 
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ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 





3 types, many sizes, to fit any cord or cable connection. 






A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 





Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 

against loosening. 








All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 















For ali types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 


different sizes. 


WIRE BINDING SLEEVES 
For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 









R STRAIN RELIEF 


18 AMSTERDAM AVENUE PASSAIC NEW JERSEY 







ical Industries Production Co., 217-223 Ash St., Akron 
3, Ohio. 


PNEUMATIC TIMING RELAY 
Single-pole, pneumatic timing relay (Type M) has 


been developed for industrial control applications where 
a delayed circuit is specified after energization or de- 
energization for time-sequence operations. Relay is ad 





justable from ¥% sec to 5 min or longer if needed. 
Rating: 15 amp at 110 volts, 10 amp at 220 volts, 6 amp 
at 440 volts, 5 amp at 600 volts a-c; and ¥% amp at 115 
volts, 4 at 230 volts d-c. 

Relay is mounted in any position and attached to a 
contactor; or it may be actuated by a separate electro 
magnet or by any moving machine parts. Basic elements 
of the device are a diaphragm, a check valve permitting 
an unrestricted air entrance, and an air-entrance cham- 
ber controlled by a needle valve, adjusted by a knurled 
thumb screw which is locked in every position by a 
spring ratchet. American Controller Co., 528 W. Van 
Buren St., Chicago 7, Iil. 


SEALED GERMANIUM CRYSTAL RECTIFIERS 


Low-loss phenolic housings. and compact wax-filled 
construction provide protection against mechanical 
shock, humidity, fungus, etc., in a new series of 


MOLDED SHELL 

POINT ASSEMBLY GERMANIUM WAFER 
TERMINAL ‘ oe TERMINAL 
SLEEVE SLEEVE 







germanium crystal rectifiers (varistors). Typical applica: 
tions have been found in many electronic circuits to re 
place diode electron tubes by virtue of such advantages 
as extremely small size (some only ¥% in. in length), 
freedom from heater power requirements; smaller input 
and output capacitances; lower internal reactance; ease 
of connection. 

New types 1N43 and 1N46 are rated at a continuous 
forward current of 40 ma d-c and may be used at fre 
quencies from direct current to well over 60 mc. Types 
1N44 and 1N45 are rated at 35 ma average forward cur- 
rent. Type 1N47 is rated at 30 ma average forward cur- 
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an advantage of 
special application 


Series \universal motor parts 
specially designed for food- 

















Lamb Electric Motors are specially designed 
for a specific application and therefore 
provide the exact electrical and mechanical 
characteristics for each product they drive. 










Compactly designed motor developed for me- 


tering pomp end speciel inctiyment service. In addition to this important advantage, other 
basic factors that contribute to the superior 
performance of Lamb Electric Motors are 
thorough engineering, exacting manufacture 
and rigid testing. 


THE LAMB ELECTRIC COMPANY 
Rugged construction is a major factor \p the KENT, OHIO 


reliability of this motor widely used in the\field 
of mechanized equipment 





Universal motor, with shaft carried on double Universal motor used for commercial This motor is used extensively on such prod- 
row ball bearings; developed for use as a vacuum cleaners, wheel balancers, air ucts as: industrial cleaners, agitators, sirens 
high-speed grinder. compressors; etc. and colloid mills. 
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STEEL 


Every Kind 
Quick Delivery 


PRINCIPAL PRODUCTS: 


BARS—carbon & alloy, hot 
rolled & cold finished 


TUBING—seamless & welded, 
boiler tubes 


STAINLESS—Allegheny sheets, 
bars, tubing, etc. 


REINFORCING bors & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, San Francisco 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types & coatings 








AGASTAT 


AGASTAT is reliable, efficient and readily 
adjustable. Time delay range from .1 sec- 
ond to 5 or more minutes .. . by simple turn 
of adjusting screw. Available in standard 
types and with special mounting and ter- 
minal arrangements. 
Type description, mounting and contact 
information, etc. on request. 


ADDRESS INQUIRIES TO AGASTAT DIVISION 


=== 2 
AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newark Avenue, Elizabeth 3, New Jersey 
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rent and 1s tested tor rectifier efficiency at 100 mc. Peak 
inverse voltage ratings vary from 60 volts for 1N43 and 
IN46 to 75 volts for 1N45 and 115 volts for 1N44 and 
1N47. The D-175347 varistor is a matched set of four 
units. Western Electric Co., Inc., 195 Broadway, New 
York 7. 


OPEN-BLADE SNAP-ACTION SWITCH 
Single-pole open-blade, snap-action switch, rated 15 
amp, 125 volts, or 7% amp at 250 volts, a-c carrying 
Underwriters’ Laboratories’ listing is now made avail- 





able. Switch incorporates the manufacturer's standard 
quick-action, rolling-spring design and is available with 
return- or set-type action. Small and large models are 
available, with the larger one providing stronger con 
struction and oversize contacts for longer service life. 
Switch can be modified in operating characteristics, also 
form and length of blade. ‘The Acro Electric Co., 1317 
Superior Ave., Cleveland 14. 


MULTI-CONNECTOR TERMINAL BLOCK 


Multi-connector terminal black (trademarked Crab 
lock) is available in several lengths and in single- or 
double-tier types. Individual strips are placed end-to-end 
to build-up the number of connections needed. Manu 
facturers state that the compactness of the design pro 





vides space-saving advantages. Rapid disconnection and 
positive locking of terminal leads are other features. 
Construction is as follows: Block is of molded light 
weight phenolic with reinforced barriers between chan 
nels. Spring-loaded socket connectors are mounted into 
the channels. The connectors are available in two size: 
to accommodate contact tips for conductors from No. 2! 
through No. 8 AWG. Contact tips are indented ont 
the wires and snap into socket connectors. Insulatin; 
cover of white, matte-finish plastic snaps onto terminal 
block. It can also be used for identification purposes. 
The block may be used in 220-volt applications, and 
by insulating contact tips with plastics sleeves up t 
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CLEVELAND, O. 
al MASS. 


HOLYOKE, MASS. 


NEW LONDON, CONN, 


*) J 


PORTLAND, CONN. 


STRATEGIC PLANT LOCATIONS 
make ROBERT GAIR your next-door neighbor 


BOGOTA, N. J. 


SYRACUSE, N.Y. 
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Gair Plants are strategically located to render maximum 
service ...@ CONTAINER SERVICE that is almost equivalent 
to having a GAIR PLANT in “YOUR OWN BACK YARD.” 


Expanding beyond shipping facilities, the ROBERT GAIR 
organization. provides technical cooperation. At each 
plant, service engineers are available to help solve prob- 
lems of designing or redesigning your present containers, 
or in the creation of new containers for new products. 


These packaging engineers are prepared to advise on 
proper methods of sealing containers, either by hand or 
by machine. This technical information is invaluable 
where interior packing has been designed to protect 
fragile or valuable merchandise. 


Furthermore, these GAIR REPRESENTATIVES know the 
relative merits of corrugated, solid fibre, jute and Kraft. 
This GAlIRanteed service is available for the asking. 


Write for your Free Copy of 
1. Sealing of Corrugated and Solid Fibre Conteiners, or 
2. Container Handbook. 


ROBERT GAIR COMPANY, INC. 
NEWYORK + TORONTO 


PAPERBOARD + FOLDING CARTONS. 


SHIPPING CONTAINERS. 











es RECOMMENDATION: \ 


For every ‘il i 


metal-cleaning — Spay 


job there is gmubucr en 47 


an efficient ie Tf iors It 
Oakite method: ~~ ~~~ ™ 


Precleaning in tanks.. * in machines. ... 
Alkaline cleaning in tanks... in machines... 
Pickling .. . Barrel cleaning... Electrocleaning... 
Pre-paint treatment in tanks ...in machines... 
Steam-gun cleaning... Paint stripping. 


FOR MORE INFORMATION about these and other 
processes—burnishing, anti-rusting, treating water in 
paint spray booths, providing coolant and lubricant for 
machining and grinding—consult the Oakite Technical 
Service Representative in your vicinity or write to 
Oakite Products, Inc.. 18H Thames St., New York 6, 
N.Y. 





@ Clean Cutting 
@ Precision Stripping 
@ Fast Working 


@ Easy Operating 





The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord an douter jacket on service cord. 

The ModelS-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
-WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CHUITIERS 
TOOLS © DIES © STAMPINGS © SPADE BOUCTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
CA A eS RT IELTS SITET RRR ny IRR SSRN 6 
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600 volts. Burndy Engineering Co., 107 Bruckner Blvd., 
New York 54. 


TEMPERATURE CONTROLLER 


Indicating temperature controller 
is designed for various types of 
equipment where accurate tempera- 
ture control of liquids, gases, or 
metal-to-metal applications is neces- 
sary. The controller utilizes the 
highly sensitive response motion of 
a liquid-filled bulb and bellows as- 
sembly to a snap-action switch. 
Adaptability to various standard re- 
mote bulb assemblies makes it pos- 
sible to use the unit in “hard-to- 
reach” places. Standard ranges are +50 to +350 F 
and -++50 to +600 F. Special ranges are available 
in a range of —120 to +600 F. Standard differentials 
available are from % F in circulating liquid to 2 F 
in air. Switch ratings are 10 amp 125 volts a-c and 
5 amp 250 volts a-c. Other ratings on specification. 
Adjustment thumb-screw is provided. Overall dimen- 
sions: 5% x 5% x 1% in. Weight, 3 lb. Adjustable 
mounting lugs facilitate either flush or surface mount- 
ing. Unit has large, calibrated dial face. United Elec: 
tric Controls Co., 85 School St., Watertown 72, Mass. 





Product Design IDEAS for the Asking 


Manufacturers’ technical bulletins, catalogs, and other 
printed material are rewarding reading out of which you 
can frequently obtain valuable product design ideas. 
“Literature for the Asking” on page 163 reviews con- 
cisely some interestting new material. There’s a handy 
postage-paid card which you can use for sending in your 
specific requests. 













DUAL-SPEED TURNTABLE MOTOR ASSEMBLY 


Two-speed motor assembly provides a complete turn- 
table drive for radio-phonograph sets, record players, and 
similar units to accommodate optional speeds of 331% 
rpm or 78 rpm. Two motors (Model 80 Phonometer) 





are mounted below a standard 10-in. or 12-in. turntable. 
A simple lever control shifts the speed as desired. Con 
trol operates so that only one of the motors is in the 
circuit at any one time. Neutral position switches off 
both motors when not in service. Entire assembly re- 
quires only a conventional 2-wire hook-up with power 
source. The unit is available for operation on any volt- 
age-from 110 to 220 volts, at 50 or 60 cycles. Alliance 
Manufacturing Co., Alliance, Ohio. 
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a 
=e TOT MEM) 
Problem to CLARE 


Result... Pelee meh Ah oe 


securely fastened, with cover easily removed! 


| 

1 E Clare Type “C” d-c Relay, dust-tight 
mounted on base provided with Neoprene 
gasket, with easily removable dust-tight 
steel cover, as developed for Leeds & 
DS erate on 





@ Electrical controls produced by Leeds & Northrup, Philadelphia, are 
frequently called upon to operate at plant locations where dust condi- 
tions may affect the operations of unprotected components. 


Their engineers called on CLARE for a plug-in relay that could be firm- 
ly secured to a chassis so that the plug could not be jarred or pulled out 
accidentally. A thoroughly dust-tight cover was required, yet it had to be 
easily removable for inspection. 


View of base assembly of dust-tight 
relay mounting showing terminals 
brought through Neoprene gasket. 
Note radio-type plug and flanges for 
securing to chassis. 


CLARE engineers, in cooperation with Leeds & Northrup engineers, 
provided a cover base which contained a Neoprene gasket, closely fitted 
to the relay terminals for effective dust protection. They devised a steel 
cover which, firmly secured to the base by a thumb nut, could be readily 
removed. A standard radio type plug and notched flanges to permit rig- 
id chassis installation completed the equipment. 


Flexibility of this installation was soon demonstrated when a similar 
dust-protection problem came to CLARE engineers from United Air 
Lines. In this case a 15-point plug of different design was provided and 
a single flange for securing to the chassis. 


If your problem has to do with relays, save time and expensive experi- 
ments by bringing it to CLARE. Take advantage of our long experience 
with every type of industrial relay problem. Call on CLARE sales engi- 
neers, located in principal cities, or write now to C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. In Canada, contact 
Canadian Line Materials Ltd., Toronto 13. Cable Address: CLARELAY. 


C i A be ae ye © L A Y Be Same installation as changed for use 
‘of United Air Lines. Note installation 

e 3 ‘ . of the 15-point plug and single flange 
First in the Industrial Field for mounting to chassis. 














Radiomarine Corporation selects 


ENGINEERING & MFG CO 


SIGNAL BEILS 


for “auto alarm” ship communication 





s 


The International ‘auto alarm" receives signals 
from ships in distress, or from shore stations, by 
means of an automatic alarm signal device, 
Naturally, exacting standards of performance are 
vital . . . the reason why SIGNAL ENGINEERING 
BELLS are used as a component part of the re- 
nowned Model 4-U compact “‘all-in-one'’ ship- 
board radio designed and built by Radiomarine 


Corporation of America. 


A IEE eed) 
<P el ae 
Lae 


Tare MANUFACTURING COMPANY 


154 WEST 14th ST. . NEW YORK 11, N. Y. 
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HEAVY-DUTY CAPACITOR-START MOTORS 


Line of capacitor-start motors is announced for heavy- 
duty service requirements. Drip-proof frame, aluminum- 
alloy housing and end bells, prelubricated sealed ball 
bearings, and dual-voltage-wound stator are among struc- 





tural features. Temperature rise is specified as 40 C; 
overload at 100 per cent. Switch provides reversible ro 
tation. Available ratings: Single-phase at 1, 11%, and 2 
hp, 60 cycles, 110/220 volts at 1750 rpm; and three- 
phase at 1, 1%, 2 and 3 hp, 60 cycles, 220/440 volts at 
1750 rpm. King-Wyse Inc., Archbold, Ohio. 


RUBBER-CORK VIBRATION ISOLATOR 

Laminated rubber-cork material (designated Elasto 
Rib) is announced for vibration- and noise-isolation ap 
plication in various types of equipment. The material 
comprises a layer of cork bonded between two layers of 
deeply grooved oil-resistant, synthetic rubber. Ribbed 
contour of rubber is said to provide greater deflection, 
thus improving isolation properties. The non-skidding 
characteristic is said to make it unnecessary in some 
instances to bolt machines to the floor. The material is 
available in 1 in. sheets up to 24 x 36 in. in size. Recom 
mended loads are between 7 and 21 |b per sq in. The 
Korfund Co., Inc., 48-15 32nd Place, Long Island City 
1, W.-Y. 


INSULATED METALLIC BUSHINGS 


Insulated metallic conduit -bushings (Bushends) 
designed to provide complete protection against abrasion 
of cable insulation and accidental grounding. No inside 





locknuts are required. Ruggedness is said to combin« 
with light weight. Metal bases, to which the insulation 
is securely positioned, are made from corrosion-resistant 
wrought alloy said to have high mechanical strength. 
Extra-deep knurls facilitate tightening, specially in hard 
to-reach places. ‘Threads are “lean- -cut and non-seizing 
Insulation is said to show high dielectric properties, re 
sistance to moisture, and good impact strength. All size 
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old devil 
HEAT 


MEANS 
NOTHING 


in finishing [3 
appliances 
with 


| 
SHERWIN- %& 


WILLIAMA | 


ts right ... here’s a new appliance finish out of 

the laboratories of Sherwin-Williams and now running on 
production lines—that can stand 50% more heat than 
absolutely necessary—and come up gleaming white every 
time! You can boost baking temperatures beyond what is 
normally recommended in order to meet emergency pro- 
duction schedules! 

And every other essential feature that you want in a top- 
quality appliance finish is found in KEMCLAD... tests for 
adhesion, humidity, gloss, toughness, resistance to staining, 
are all passed with flying colors. KEMCLAD bleaches clean 
and blue—not yellow—on aging! 

Get all the facts on KEMCLAD’S economy of operation. s vee al 
You’ll find KEMCLAD tops in sales appeal... and the most ie E» 
practical appliance finish to be developed in years! The 


Sherwin-Williams Co., Industrial Division, Cleveland 1, : IF YT 
Ohio. (Export Division, Newark, N. J.) e {HE ITHII, 


Another Product of SHERWIN-WILLIAMS Industrial Research ‘ a iy ry / TT STRIAL 
ia wee 
3.0 at LSHES 


Reger 


SHERWIN-WILLIAMS (nsrRiat 
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ALL STEEL 
(ADJUSTABLE) 
MOTOR 
SLIDE BASES 


(PAT. APPLIED FOR 


carry UL approval. Buchanan Electrical Products Corp., 
2 W. Jersey St., Elizabeth 4, N. J. 


CLOSE-DIFFERENTIAL VOLTAGE RELAY 
Close-differential voltage relay (Catalog No. 10781) 


is described as a positive make and break relay with no 
tendency to creep on opening or on closing. Applications 
are indicated for power and lighting apparatus to pro- 


tect equipment against low voltage. Adjustment 4 is 
from 75 to 93 per cent drop out and 95 per cent pickup. 
Contact capacity: 5 amp at 250 volts, a-c. Maximum 
number of poles is 2 normally open and 2 normally 
closed. Adjustments allow field variation of factory set- 
ting. Illustration shows normally open SPST relay. Au- 
tomatic Switch Co., 393 Lakeside Ave., Orange, N. J. 


CENTRIFUGAL MOTOR-STARTING SWITCH 
Centrifugal-type motor-starting switch (trademarked 


Synchosnap) features simplicity in design and action 
and comprises (1) a snapdisk with integral fingers 
stamped as a single piece from special-type spring ma- 
terial; and (2) centrifugally actuated weights attached to 
the outer rim of the disk. Design is marked by freedom 


from coil- or leaf-springs, hinged parts, knife-edge as- 
semblies, or toggle action. (See illustration.) 

Operation is as follows: Movement of the switch is 
preset for operation at the point of maximum torque. 
When motor reaches critical speed, centrifugal force 
causes the weights to move outward, overcoming the 
tension of the disk. This snaps the disk over and pro- 
vides the opening action of the contact. Conversely, 
when the motor speed slows down, the tension of the 
disk overcomes the centrifugal force of the weights, and 
the disk snaps back to starting position. This switch is 
incorporated in the manufacturers’ line of fractional- 
horsepower torque motors. Torq Electric Corp., 34 In- 
terstate St., Bedford, Ohio. 
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Air conditioners are but one of the modern 
American appliances that makes life today so 
much easier, more comfortable and more health- 
ful for millions of people. The record of the 
entire appliance industry must be a matter of 
pride to all its members. A pioneer in the develop- 
ment of appliance motors, Delco Products is 
more than glad to be associated with this great 
American industry. Today’s Delco Motors, built 
in sizes from % to 50 h.p., are finer than ever— 
quiet, compact and dependable, and designed to 
meet the requirements of the particular applica- 
A tion. Delco Products Division, General 

‘t -\ Motors Corporation, Dayton, Ohio. 


/Jorooduexs\, SALES OFFICES: CHICAGO - CINCINNATI 
Zoavrow.onio\’ CLEVELAND . DETROIT - HARTFORD, CONN. 


“as Leading Appliances 


Fea Sad a: 
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Supply problems 
got you all ab sea ? 





Ai. Express is the fastest ser- 
vice you can buy. Use it regularly 
to ship and receive supplies, 
equipment and parts. It solves 
your shortage problems in a mat- 
ter of hours. 

Air Express shipments go on 
all flights of the Scheduled Air- 
lines. There’s no waiting around 
with this speedy 24-hour service. 
Special pick-up and delivery is 
included at no extra cost, and 
Air Express rates are low. It pays 
to standardize on Air Express. 


Call on 
Air Express 


Specify Air Express-Worlds Fastest Shipping Service 


eLow rates—special pick-up and delivery in prin- 
cipal U. S. towns and cities at no extra cost. 

e Moves on all flights of all Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 

True case history: Dallas motor repair shop regularly 

gets supplies by Air Express. Keeps equipment rolling. 

Typical shipment: 60-lb. carton of rubber hose picked 

up in Indianapolis 5 P.M., delivered 9:30 a.m. follow- 

ing day. 777 miles, Air Express charge only $14.74. 

Any distance similarly inexpensive. Phone Air Ex- 

press Division, Railway Express Agency, for fast 

shipping action. 






EXPRESS 


GETS THERE FIRST — 


Rotes include pick-up and delivery door 
to door in oll principal towns ond cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE U.S. 
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NYLON PLASTIC STRIP 





Nylon plastic material (FE-1044) in strip torm 1s 


marked by pliability combined with good wear resist- 
ance. Applications include gaskets, seating disks for 


Condensed Table Physical Properties 
FE 1044 Nylon Strip* 


Properties 

Tensile strength psi, 

at —70 F 

at 77F 

at 170 F 
Elongation, percent 

at —70 F 

at TWF 

at 170 F 
Flexural strength, 77 F, psi 
Stiffness, 77 F, psi 
Flow temperature, deg F 


Dielectric strength, short time, 


Dielectric constant, cycles 
at 10° 
at 10° 

Power factor, cycles 
at 10° 


at 10° 


Water absorption, percent 


(a) Standard ASTM tests used. (b) Did not break. 





Value 


13,900 
4,050 
3,860 


285 


22.4 
Wf 


0.17 
0.21 
12.4 


low pressure valves, and small stamped parts generally. 
The chemical resistance of this nylon material is an- 
other advantage particularly important where parts are 
in contact with hydrocarbons and other chemical agents. 
Relative high cost of this material is said to be bal- 
anced by its engineering advantages. Selected proper- 
ties appear in the table. Material is supplied by E. I. 
DuPont de Nemours & Company and is made avail 
able in strip form in any widths up to 2 in. and in 
thicknesses from 0.015 to 0.125 in. by The Polymer 
Corp., Reading, Pa. 


FHP MOTOR VIBRATION MOUNT 


Vibration isolation mount for original equipment use 


on fractional-horsepower motors has been designed for 
4- and %-hp capacitor motors. One-piece construction 
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is featured, with ease of application on the assembly line. 
No bolts, nuts, straps or special tools are said to be re 
quired, according to the manufacturer. The mount is 
designed to fit standard NEMA bases. Design is said to 
combine a high degree of isolation of torsional vibration 
with the vertical and horizontal stiffness necessary fo1 


assembly stability. Lord Manufacturing Co., Erie, Pa. 












Approximately 
full size 


DeEsIGcn engineers already have utilized the 
SB-1 for over 10,000 control combinations on cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


Standard parts and a simple basic design mean 
longer life and low initial cost. There’s a standard 
SB-1 for most jobs. If a standard can’t satisfy, 
we'll build what you want from standard cams, 
contacts, and fingers of the basic design. 


A variety of attractive switch handles, and 
ag 1 water-tight, dust-tight, oil-immersed, fabricated- 
- metal, or explosion-proof housings are available to 


e.) fit your particular installation problems. 
*K it's the....cONTROL 


Your nearest G-E sales representative will be 

AND glad to assist you in the selection of an SB-1. Also, 
ask him for a copy of GEA-4746 which gives ad- 

TRANSFER ditional information about the SB-1, or write to 
Apparatus Department, Section C856-6, General 

SWITCH Electric Company, Schenectady 5, New York. 


Hh 


GENERAL @ ELECTRIC 
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Provide full rated watt output necessary for proper fluorescent lamp per- 
formance and brilliancy: elimination of “strobe” effect, quiet operation. 
Specify Acme Electric ballasts when 
ordering replacements from your dealer. 


ACME ELECTRIC CORPORATION 
358 WATER STREET CUBA, NEW YORK 





Quantity 


PRODUCTION 


of 
GREY IRON GASTINGS 


* 
- 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


ESTABLISHED 1866 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 
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HYSTERESIS-TYPE MOTOR 


Capacitor - start - and - run 
hysteresis-type synchronous 
motor in three fractional- 
horsepower ratings, is char- 
acterized by very low vibra- 
tion and noise. Indicated 
applications are with mag- 
netic wire or tape recorders, 
disk recorders, facsimile 
equipment, television sets, 
timing devices, etc. Model 
93HSK-1 Cillustrated) is 
rated at 1/20 hp, 1800 rpm, 
starting torque 42 oz-in., and comes with mounted ca- 
pacitor. It is available in round frame, resilient mount, 
or rigid-base mounting. Model LH73INCJ is rated at 
1/50 hp, 1800 rpm, starting torque, 14 oz-in. Model 
LH73QCJ is rated at 1/100 hp, 1800 rpm, starting 
torque, 7 oz-in. These two models come only in a round 
frame and with capacitor supplied separately. Eastern 


Air Devices, Inc., 130 Flatbush Ave., Brooklyn 17, N. Y. 





MOTOR-CAPACITOR HOUSING 


Expanded line of motor-capacitor metal housings and 
associated items is announced. In addition to a previ- 
ously announced capacitor housing with mounting lugs, 
the line now includes a housing with a single mounting 
bracket; a mounting bracket that fits around the usual 
round capacitor; and top and bottom end caps. Aerovox 


| Corp., New Bedford, Mass. 


COMPACT VOLUME CONTROL 


Compact carbon-type audio volume control measures 
15/16 in. in diam and has been designed for applica- 
tions requiring small components. Control comes with 





integral switch, or without switch, as preferred. Depth 
is 29/64 in. without switch, or 49/64 in. with switch. 
Standard units have a %-in. long %-32 threaded bush- 
ing, and a l-in. long knurled shaft. Resistance values 
are 250,000 and 500,000 ohm, 1 and 2 megohms. Other 
resistance values and shaft lengths available on specifica- 
tions. Clarostat Mfg. Co., Inc., 285-7 N. 6th St., Brook- 
lyn, N. Y. 


NYLON-COATED WIRE 


Use of nylon plastic coating for electrical wiring is 
claimed to make possible reduction in wire size as well as 
providing increased protection for the rubber insulation. 
This type of wire (Trademarked Neolay Type RU) is 
said to be 30 per cent smaller in diameter than conven 
tional wire, thus allowing use of more conductors in the 
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VARIETY OF TYPES 


Illustrated above are various mounting styles of 
four basic Sigma Relays. There are many others. 


Most are for light to moderate duty switching, 
and can be adapted to a wide variety of require- 
ments. 


SPECIFICATIONS 


The very wide range of operating characteristics 
with which each may be provided makes it par- 
ticularly worthwhile to solicit the assistance of 
The SIGMA engineering department. This assist- 
ance may be only the establishment of tolerances 
guaranteeing desired behaviors; on the other hand 
it may be in working out a circuit to achieve some 
unusual function. Even more common are cases 
where modifications of proposed circuits are sug- 
gested, in order to take advantage of known effects 
of circuit on relay, and vice versa. 

Specifications established by this consultative 
process are assigned a code number, and treated as 
your property. 

There is also a list of SIGMA standard coded 
specifications, of which examples are given at right, 
which, in many cases are entirely suitable. 


FAST SERVICE ON SAMPLES 


Sample quantities are almost always shipped 
within two weeks or less after establishment of 
desired specifications. 


Sigma Instruments, INC. 


(OA RELAYS 


60 Ceylon St., Boston 21, Mass. 
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TYPICAL STANDARD CODED CHARACTERISTICS 
(To Specify, give model, followed by code: e.g., 41RO-5000G) 


= SERIES 41 SPDT RELAY, AC or DC (41 RO, 41 R, 41FS7 
illustrated; 41F, 41J, etc.) 
D.C. COIL OPERATE RELEASE CODE 
100 ohms 20. ma 9. ma 100SD 
1,000 6.5 3.0 1,000SD 
5,000 3.0 1.4 5,000SD 
10,000 2.0 0.9 10,000SD 


50 ( 6Vdc) 4.0 Volts _ 50G 
200 (12 " ) 8.0 _ 200G 
1,000 (24 “ ) 16.0 _— 1,000G - 
5,000 (48 “ ) 33.0 _ 5,000G “3 
A.C. COIL OPERATE IMPEDANCE* CODE RATING, NOM. 
6 Vac 4.8 Vac 400 ohms Z50S 2 AMP. 
24 Vac 19.0 3,000 Z500S - 
110 Vac 85.0 65,000 Z10,000S 
6 Vac 4.8 50 Z10G 
110 Vac 90.0 25,000 Z5,000G 
*Energized, at Nominal Voltage. 


@ SERIES 5 DC RELAY, SPDT (5F, 5AH, 5RJ, S5RJO, illustrated; 
5R, S5RLP, etc.) 


Extremely sensitive and precise 


RATING, NOM. 
2 AMP. 


5 AMP. 


D.C. COIL 


100 ohms 


2,000 
10,000 
16,000 


OPERATE 


RELEASE 


2.5 ma 
0.6 
0.25 
0.20 


CODE 


100S 
2,000S 
10,000S 
16,000S 


RATING, NOM. 
2 AMP. 


@ SERIES 6-X4A_ POLARIZED RELAY, 2P2T. Center Off (6FX4A, 
illustrated; also 6HX4A, sealed) 


Balanced 3-position or Null Seeking armature, SNAP ACTION 


DUAL COIL, EA. 


2,500 ohms 
5,000 
10,000 


DIFF. 
OPERATE* 


3.5 ma 


2.5 
1.7 


DIFF. 
RELEASE* 


0.6 ma 
0.4 
0.3 


CODE 


2,500S12 
5,000S12 
10,000S12 


RATING, NOM. 
5 AMP. 


*Difference current, windings opposed. For Series aiding, divide by 2. 
WRITE FOR CATALOG AND LISTING OF MANY OTHER STAND- 


ARD TYPES. 
LATCHING... 


MIDGET... 


. HIGH SPEED KEYING (to 300 cps) .. 
400 CYCLE A.C. 


. LONG LIFE 











turing of | 
we have added a new 
Vitreous Enameled 


INDU are Ola th mend Pau 


the same accuracy and skilled work 


trouble-free perfor- 


7 SIZES 50 TO 500 WATT 
SPRING-HINGED CONTACT 
FOR UNIFORM, UNCHANGEABLE 


CONTACT PRESSURE 


EASY AND SMOOTH TO OPERATE 


Write 
for 


REX RHEOSTAT CO. 


Catalog 
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KENYO one of the oldest names in 

transformers, offers high 
quality specification transformers cus- 
tom-built to your requirements. For 
over 20 years the KENYON “K”’ has 
been a sign of skillful engineering, 
progressive design and construction. 


KENYON now serves many leading 

companies including Times 
Facsimile Corporation, Schulmerich 
Electronics, Sperry Gyroscope Co., Inc., 
Western Electric Co., General Electric 
Co. Yes, electronification of modern 
industrial machinery and methods has 
been achieved by KENYON’S engi- 


neered, efficient and conservatively 
rated transformers. 


For control purposes, for rectifiers, for 
voltage changing, for line isolation, as 
built-in components, specify KENYON! 


Your inquiries invited. 


Write today for information. 


MAU BE a ee 


TUR USM to i) 
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same space. Ihe nylon plastics material is applied as 

hot liquid over the rubber insulation and cools to a ver 
hard, smooth shell. Two layers of insulation are pr 
vided, one of natural rubber, the other of neoprein 
synthetic rubber. Available in sizes 14, 12, 10, 8 and ( 
United States Rubber Co., 1230 Avenue of the Ame: 
icas, New York 20. 





Laboratory and Engineering 
Equipment 


POCKET-SIZE SOUND LEVEL METER 

Sound-level meter (Type 410-A) em 
ploys subminiature tubes and special cit 
cuits to achieve compactness and light 
weight. Range covered is 34 to 140 db 
above standard ASA reference level of 
0.0002 dynes per sq cm. Standard ASA 
weighting curves (fat, 70 db, and 40 db 
are included to duplicate response of 
ear at various levels. Meter is of two 
speed type, thus providing standard ASA 
ballistics or heavy damping.. Optional 
types of microphones, extension cords, 
vibration pickups, filters, etc., are avail 
able. ne: 10% in. long, 2% in. diam. Weight: 
2 Ib, 2 oz, including batteries. Hermon Hosmer Scott 
Inc., 385 Putnam Ave., Cambridge 39, Mass. 








MULTIPURPOSE ELECTRONIC 
TEST INSTRUMENT 


Compact, portable electronic test instrument (desig 
nated Master VoltOhmyst Type WV95A) combines the 
functions of eight meters, namely: capacitance meter 
ammeter; audio voltmeter; a-c voltmeter; d-c voltmete: 
ohmmeter; F-M_ discriminator balance indicator; and 





vhf voltmeter. Extra a-c sensitivity is said to be obtain: 
as a result of a 1-volt full-scale reading. Capacitan: 
range is from 5 mmf to 1000 mf. Current readings c: 
be made from 1 microamp to 10 amp. For vhf tests, t! 
instrument uses an accessory diode probe allowing me: 
urement of r-f voltage at frequencies up to 250 me. TI 
arrangement also dlow: tests for positive peak, negati' 
peak, or peak-to-peak values of any fundamental wa 
form Pol. 20 cps to 250 me. 

As an a-c meter, without use of special probes, 
instrument covers up to 1000 volts in seven ranges. 
is also adaptable for audio-frequency measurements as 
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of Consistent Performance 


M0 boxes Too/ 


THE BOSTON TERRIER was bred in Boston about sixty years 
ago from English Bulldog and white English Terrier stock . 
This little fellow is exceptionally lively and bright, and 
truly deserves his title of ‘American Gentleman.” 


CONSISTENT Quality Completely integrated production, under one 


management, in the largest Kraft pulp-to- 


CONSISTENT Service container plant in the world is checked and 


re-checked at every step to maintain consist- 


CONSISTENT tar Price ent quality without variation. 


Union containers are backed by 75 years of 

HE pedigree of a Union box goes all the leadership in paper packaging. Five of the 

way back to the trees in the forest. The nine largest paper machines in the world and 

Union shield trade-mark on a corrugated con- _—_ four modern box plants give you boxes when 
tainer means nothing has been left to chance. and where you need them. 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GA. » CHICAGO, ILL. - TRENTON, N. J. + JAMESTOWN, N. C, (Highland Container Co., inc.) 
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aw tue secret is SCINFLEXS 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “Scinflex” dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 


able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e@ Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX 


SCLNTILLA 
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reads flat from 30 to 20,000 cps. Instrument is also said 
to be suitable for other tests employed for electronic 
equipment. Feature of the design is an electronic bridge 
circuit that is said to make the instrument virtually burn- 
out-proof. Weight: 15 lb. Radio Corporation of Amer- 
ica, RCA Victor Div., Camden, N. J. 


LABORATORY TYPE THERMOSTAT 


Differential-type thermostat (designated Scaico Lab- 
Stat) is now available in a modification of the original 
design suitable for use as a laboratory instrument. The 
device consists of a 9-in. 18-8 stainless steel sensitive 





element and employs the principle of differential ex- 
pansion between the shell and inside element. High 
sensitivities of +0.03 C are said to be obtained. Grad- 
uated dial, knob and a built-in Neon pilot light to in- 
dicate control point are provided. Two binding posts 
are mounted on the nickel-silver case and are connected 
internally to the contacts by silicone-insulated lead 
wires. Capacity of thermostat is 500 watts, 115 volts, 
a-c. Temperature range: from room temperature to 200 
C. Stainless steel support rod for mounting in any posi- 
tion is optional. Smith Control & Instrument Corp., 
1329 Highland Ave., Needham 92, Mass. 


INDUSTRIAL-TYPE OSCILLOSCOPE 


Oscilloscope for industrial applications (Type YNA- 
4) has a 3-in. tube said to be sufhciently sensitive to 
permit expansion of trace to several times the tube size. 
Features include push-pull d-c amplifiers of high sensi- 





tivity; high and low impedance vertical input with step 
and continuous attenuation to handle wide range of 
signal input; horizontal sweep range 10 cps to 20 kc 
per sec; internal source of d-c for deflection calibration; 
also fully insulated case and panel permitting operation 
up to 550 volts above ground. Weight is 25 lb. General 
Electric Co., Specialty Div., Electronics Dept., Elec- 
tronics Park, Syracuse, N. Y. 
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LITERATU RE... Yours for the Asking 





Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


41. TECHNICAL GLASS 
PRODUCTS 


Illustrated 24-page bulletin describes 
industrial lenses, instrument covers, indi- 
cator glasses, and other product com- 
ponents. Two sections titled respectively 
“Glass Engineering’ and “Production 
Quality Control” provide a_ pictorial 
presentation of the manufacturing fa- 
cilities. Kopp Glass, Ine. 


42. SILICONE MATERIALS 


Properties and applications of silicone 
resins and plastics, oils, greases, water 
repellents, and rubber are discussed in 
a 30-page bulletin (CDR-57). Charts, 
tables and photographs are provided. Gen- 
erald Electric Co., Chemical Dept. 


43. V-BELT DRIVES 


Twelve-page bulletin (A-469) de- 
scribes various types of V-belts made 
with rayon cord. Sectional and cut-away 
diagrams amplify the text in explaining 
construction features and advantages. 
Application data are given, The Dayton 
Rubber Co. 


44. MOTORIZED SPEED REDUCERS 


Forty-page catalog (No. 46) on motor- 
ized worm-gear speed reducers is com- 
bined with an 80-page catalog (No. 47) 
on motorized helical-gear speed reducers 
and motorized planetary-gear speed re- 
ducers in one spiral-bound _ illustrated 
book. Specification data are tabulated 
and typical units illustrated. D. O. James 
Manufacturing Co. 


45. VIBRATORS 


Selection data on a_ wide line of 
vibrators designed for automobile-type 
and household radio receivers are pro- 
vided in a 36-page catalog (No. 448). 
American Television & Radio Co. 


46. ENGINEERING PRINT PAPER 


Eight-page booklet describes projection 
paper for use with enlargers, projection 
printers or process cameras, for repro- 
duction from line drawings, microfilm 
negatives, etc. Also available is an eight- 
page booklet describing contact paper for 
contact photocopying and engineering re- 
production. Eastman Kodak Co. 


47. ENGINEERING 
DEVELOPMENTS 


Illustrated 32-page 1947 annual review 
of engineering developments is made 


available by one of the leading electrical 
manufacturing companies. Allis-Chalmers 
Manufacturing Co. 


48. TEMPERATURE CONTROLS 


Design details and applications of dif- 
ferential-expansion type temperature con- 
trol devices are described in an illustrated 
eight-page bulletin. Typical models are 
shown and design details given. Installa- 
tion diagrams are provided. Burling 
Instrument Co. 


49. ZINC, CADMIUM FINISH 


Chemical treatment developed for 
production of bright corrosion-resistant 
finishes on ordinary zinc or cadmium 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


plate is described in a four-page folder. 
United Chromium Inc. 


50. COLOR MEASUREMENT IN 
PLASTICS EXTRUSIONS 


Applications of standard color systems 
to vinyl electrical extrusion compounds 
are discussed in an eight-page bulletin 
“Measurement of Color,” (No. 26 of the 
manufacturers’ series in developments in 
wire and cable insulation). Bakelite Corp. 


51. PRESSURE SEALS 


Four-page bulletin describes construc- 
tion, advantages and application of com- 
pact mechanical seals for rotating shafts. 
Sealol Corp. 


Clip card on dotted line—fill in and mail. Onty those requests will be processed 
that originate with readers of record or their associates to whom issues may have been routed. 


BUSINESS REPLY CARD 
Neo Postage Stamp Necessary if mailed in the United States 
POSTAGE WILL BE PAID BY—. * 


JOHN A. CAMPBELL, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue 
NEW YORK 20, N. Y. 
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52. PLATED ALUMINUM 


Brief application data on nickel-plated 
and chrome-plated aluminum, as well as 
sample plates, are contained in a four- 
page leaflet. American Nickeloid Co. 


53. MINIATURE BEARINGS 


Extra-small ground bearings are de- 
scribed in an eight-page technical bulletin 
(No. 48). Various types are discussed, as 
well as housing and mounting methods 
and fits, bearing loads, speeds, etc. New 
Hampshire Ball Bearings, Inc. 


54. CONNECTORS 


Thirteen types of multicontact electrical 
connectors for various applications in the 
radio, communications, aircraft and other 
fields are described in a 32-page illus- 
trated condensed catalog (C-47). Cata- 
log also lists d-c solenoids, fittings, relays, 
and other associated equipment. Cannon 
Electric Development Co. 


55. WIRING DEVICES 


Three catalog sheets contain data on 
(1) solderless connectors; (2) cable and 
conduit fittings; and (3) wiring devices 
(terminal blocks, attachment plugs, etc.) 
Suitable illustrations, dimensions and ap- 
plication instructions are given. Buchanan 
Electrical Products Corp. 
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56. VIBRATION ISOLATORS 


Sixteen-page catalog illustrates a 
variety of shock and vibration isolators 
for product applications. Characteristics, 
applications and other data are provided, 
including sectional diagrams and vibra- 
tion charts. Inculded in the catalog are 
heavy equipment mountings with load 
ratings up to 3300 lb. Engineering con- 
sulting services are also described. The 
Barry Corp. 


57. BRONZE PRODUCTS 


Condensed 16-page bulletin (No. 95) 
contains property and application data on 
a broad range of bronze and alloy prod- 
ucts in rod, sheet, tubing, etc. Ampco 
Metal, Inc. 


58. STAINLESS STRIP STEELS 


Available types of stainless strip steels 
are described in an illustrated 28-page 
catalog. Physical, chemical and mech- 
anical properties, suggested applications, 
and other engineering data are provided. 
Drawings suggest possible applications. 
Superior Steel Corp. 


59. POWER SOLENOIDS 


Bulletin No. 610 provides specification 
data, dimensional drawings, and_per- 
formance graphs for power solenoids, pull 
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type, rated 600 volts a-c maximum. 
R-B-M Div., Essex Wire Corp. 


60. HIGH-TEMPERATURE 
CAPACITORS 


Small capacitators for high-temperature 
applications are described in a four-page 
bulletin (No. 205B) containing illustra- 
tions, tabulated dimensions and ratings, 
and performance characteristics data. 
Sprague Electric Co. 


61. RESISTORS AND RHEOSTATS 


Wide range of wire-round resistors and 
rheostats are described in a 24-page 
illustrated catalog (No. D-130). Dimen- 
sional data and basic resistor formulas 
are given. Ward Leonard Electric Co. 


62. TRANSFORMERS 


Loose-leaf folder contains a_ set of 
technical bulletins covering’ variable 
transformers, autotransformers, metered 
transformers, special and standard relays, 
etc. Standard Electrical Products Co. 


63. LAMINATED PLASTICS 


Condensed data on vulcanized fibre 
and laminated plastics, are presented in 
a four-page folder. General properties 
and applications are summarized, grade 
specifications tabulated, and typical ap- 
plications illustrated. A section is de- 
voted to laminated plastics tubing. Insu- 
lation Manufacturers Corp. 


64. HERMETIC TERMINALS 


Glass-to-stee] terminals, single and 
multiple types, for electronic applications 
are described in a four-page bulletin. 
Manufacturing facilities are also de- 
scribed. Typical units are illustrated and 
specifications listed. T. C. Wheaton Co. 


65. SYNTHETIC FABRICS 
FOR INDUSTRIAL USES 


Technical data on nylon and _ glass- 
fiber fabrics for industrial applications 
are contained in a revised and expanded 
eight-page bulletin. Advantages of these 
materials are summarized, and properties 
tabulated. The Duplan Corp. 


66. CARBON BRUSH CHART 


Large wall chart, approximately 32 x 
36 in., provides reference to a wide 
range of stock carbon brushes for ap- 
pliance and industrial equipment motors. 
Wisconsin Carbon Corp. 


67. PERMANENT MAGNET 
SUBASSEMBLIES 


Four-page illustrated bulletin (No. 
CDM-16) describes permanent magnetic 
subassemblies and their advantages as 
product components, ‘Typical histories 
are concisely analyzed and _ illustrated. 
General Electric Co., Chemical Dept. 


68. ORGANIC FINISHES 


Vol. 1, No. 1 of “The Hexagon,” inau- 
gurates a house organ devoted to organic 
finishes. Plentiful use of application 
photographs is a feature, Interchemical 
Corp., Finishes Div. 





oO 
—_— eS Ce 


6-3 
Po, RR 
—— 


Po 


~, 


ne yy ‘Ny 


AA 
¥ 


x 


ie 


AVN Gye 
Mee 


LBN 
= 4X 
é a ERAS 
VER VUTC 
i355 


° 
é 
A 
r 
- 
- 


and 
Co. 


ass- 
ions 
ided 
hese 
rties 


STUPAKOFF CERAMICS—always of uniform quality and dimensional | ¥y 
accuracy—are engineered and carefully controlled through all manu-} 
facturing operations, to assure you of finest ceramic insulators for all electric | 


(No. appliance applications. 
netic Send blueprints, specifications or sample parts for proposal. Write 


Prd today for Bulletin 245. 


ories 
ated. 
be 


inau- 
ranic ae ar anda Ek RE ce iad 5 oa ‘ 
i LATROBE, PENNSYLVANIA 


ation 
nical 
Cable Address: Stupakoff, Latrobe, Pa. 
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Chicago, 


' COLD ROLLED STRIP 


There’s a Follansbee 


Electrical Sheet with the proper 


physical and electrical 
characteristics for any 
design requirement. 

So, when you specify 
Follansbee, you can be sure of 
silicon steel suitable for use 
in the manufacture of your high 
quality electrical machinery. 

You'll be interested to know 
about the working qualities 
of Follansbee Electrical Sheets, 
too. The Follansbee 
Representative will assist you 
in selecting the correct grade 


for your specific requirements. 


GENERAL OFFICES * PITTSBURGH 30, PA. 


Sales Offices— New York, -Philadelphia, Rochester, 
Cleveland, Detroit, Milwaukee. Sales Agenis— 
Indianapolis, St. Louis, Kansas City, 
Nashville, Houston, Los Angeles, 
Seattle; Toronto and Montreal, Canada. 
Follansbee, W. Va., and Toronto, Ohio. 


FOLLANSBEE METAL WAREHOUSES: Pittsburgh, Pa., 


Rochester, N. Y., and Fairfield, Conn. 


POLISHED BLUE SHEETS . ELECTRICAL SHEETS 
SEAMLESS TERNE ROLL ROOFING 
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Electronic Zero Speed Switch 



















and Plugging Control 
(Continued from page 130) 





operates relay RY1. This action opens a_normalh 
closed contact of RY1 and completely disconnects tube 
No. 2. When the potential falls to zero, coil RY1 is 
released. If the polarity is reversed, RY2 will operate. 
Various contact arrangements may be used with each 
relay to accomplish the desired control. 

The plugging control in Fig. 2 uses one extra normally 
open contact on each relay in the electronic panel. 
When the “Forward” button is pressed, relay CR 
operates. In doing so it first opens the circuit from A] 
to X1 and then seals the circuit from CR to the “Stop” 
button. Coil F operates through the normally closed 
contact of R, CR contact, and the closed circuit of 
the “Reverse” button. When the “Stop” button is 
pressed, CR and F release and RY1 operates through 
tube No. 1. Contact RY1 operates R and the motor 
plugs to a stop. As the motor armature reaches zero 
speed, the voltage across it also approaches zero, RY] 
is released, and coil R restores to normal. The same 
sequence of operation applies if the “Reverse” button is 
pressed, except that coils R and RY2 are operated. 

In the case of the planer drive application, when the 
motor is reversed by limit switches, the voltage across 
the armature will not be sufficient to operate the elec 
tronic unit before the motor actually reverses its rota 
tion and builds up a counter emf. Before this point, 
there is only the IR drop of the motor, which in the case 
of a large motor is very small. However the potentio 
meter adjustments allow for the IR drop and permit the 


| unit to operate either before or after the point of actual 


reversal. 

The circuit in Fig. 2 is only a schematic and is not 
recommended for actual use. A more practical circuit 
will have two control relays, CR-F and CR-R. 

The electronic unit may be connected across the arma 
ture of a d-c tachometer generator for zero speed indi 
cation. Although it is possible to operate the electronic 
control with only 3 to 5 volts between X1 and X2, the 
signal voltages may be run as high as 500 volts, as the 
5 megohm resistors protect the tubes. With field voltage 
applied, but no armature current flowing, it has been 
possible to detect armature movement of as small as 
5 degrees. 


Since the device operates from a change in potential, 


| it may be applied to the largest motors as well as smal! 


ones. No attempt has been made to show complete 
control circuits, as these will vary considerably in dif 
ferent applications. 





RMA Standards Announced 


Announcement has been made by the Engineering Depart 
ment of the Radio Manufacturers Association that eight e1 
gineering standards primarily concerned with radio comp: 
nents have been approved and are now recommended RMA 
standards. The standards are for: molded mica capacitors 
battery socket patters, pin allignment gauges GBI1-1 and 
GB14-1, audio facilities for radio broadcast systems, elect! 
performance standards for TV relay facilities, color cod: 
numerical values and preferred values, fixed wire wound r 
sistors, and fixed composition resistors. 
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HOW WOULD YOUR CUSTOMERS WRITE 


To sell—and to stay 
sold—your heating ap- 
pliance has got to be 
equipped with a cord 
that can take the heat. 
It’s got to be a good, 
sturdy cord —and it’s 
i got to be good-looking, 
| too. 


How can we cut costs 
with portable tools 
that are continually 
out of service due to 
power cord failure? 
A tough, flexible cord 

. on every power tool 

= would go far in our 
race to meet produc- 
tion goals. 


Just look at that 
frayed cord. It looks 
terrible, and I suppose 
it’s dangerous. Why 
don’t “they” put de- 
cent cords on appli- 
ances, so I don’t have 
to worry about product 
failure and blown 
fuses? 


We could lick this 
problem of oven down- 
time, if the wiring in 
the ovens could stand 
up against heat. There 
must be new cables 
on the market that 
could make these ovens 
top-notch producers. 


ib RY Tee 


He’s talking about Deltabeston* cords, built to beat 
the heat and to take plenty of punishment. You'll find 
the cord you need—along with full specifications—in 
the new Deltabeston Wires and Cords Catalog. 
Write to Section M1-422, General Electric Company, 
Bridgeport 2, Connecticut, for your copy. 


You can meet his demand easily when you equip 
tools with Flamenol* portable cords. Flamenol cords 
are made to outlast conventional types, are made to 
resist the effects of oils, greases, moisture, flexing—in 
fact, most destructive shop conditions. Put Flamenol 
cords in your specs to build sales and prestige for 
your product. 


Are you the “they” she’s talking about? Could your 
product profit by a better choice of cord? Flamenol 
rip cord has everything the young lady’s asking for 
— smart appearance, long life, and the ability to 
take plenty of abuse. Flamenol cords resist sunlight, 
oils, grease, acids, and alkalies. For information on 
Flamenol cords, write to Section M1-422, General 
Electric Company, Bridgeport 2, Connecticut. ~ 


That's right, there are now Deltabeston cables for 
every high-heat condition up to 200 C (392° F). Felted 
asbestos, braided cable, sheathed cable, and the 
new silicone cables form a complete line for all heat- 
beating requirements. 


Whether your problem is a good, long-life power cord 
or reliable heat-beating wires and cables, you’ll find the 
answer your customers want in the complete General 
Electric line. Get your planning started by writing for 
information to Section M1-822, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


*Trade-mark Reg, U. 8S. Pat. Off. 


A FULL LINE OF PORTABLE CORDS AND 
HEAT-BEATING WIRES AND CABLES 
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Specialists in 
Electrical Porcelain 


FoR OVER 50 YEARS, the Colonial Insulator Com- 
pany has supplied a wide variety of porcelain pieces 
for electrical use. Most of these have been made to 
individual specifications. Each piece has been burned 
in gas-fired, temperature-controlled kilns. That is 
why you can be sure that parts made of Colonial 
Porcelain come within acceptable tolerances. 


For price estimates, send us samples or drawings. 


The Colonial Insulator Co. 
907 Grant St., Akron 11, Ohio 


NG BASS 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
7500 W. IRVING PK. BLVD. 


ROGAN BROTHERS CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 





























Stalled-Type Torque Motors 


for Holding and Resisting 
(Continued from page 115) 





is equipped with a micrometer adjustment for discon 
necting the motor from the line just prior to the jam 
ming point. Fig. 10 is a photograph of some of these 
motor-operated valves. 

In clamping applications, also, the force is often ap 
plied through a self-locking screw so the motor may be 
removed from the line when the screw is locked. To 
overcome static friction in unclamping, the clamping 
may be done at reduced voltage by using resistance or 
a transformer while the unlocking is performed at full 
line voltage. 

Normal full-votage magnetic control is ordinarily em 
ployed in connection with stalled torque motors, but 
the normal overload protection supplied with such start 
ers is usually ineffective. About the only way that such 
motors can be protected against misuse is by some type 
of thermostatic device which responds to heat in the 
stator winding. If the thermal device is of the single 


Fig. 12—Elevator control 
panel with torque motor 
to operate contactors. 





Ohio Electric Mfg. Co. 


pole type, it may be used to open or close the coil circuit 
of a 3-phase magnetic contactor so all three legs of the 
motor are opened when it overheats. 

Often a high-slip, high-torque motor can be made 
to serve as a stalled-type torque motor by incorpor..tion 
of an electromagnetic brake and special controls. A case 
in point is the brake motor applied to the drive of an 
arbor press for assembling rotor laminations, pictured 
in Fig. 11. The particular motor employed is rated at | 
hp intermittent duty. It is a 3-phase, 60 cycle, 220 volt 
squirrel cage induction motor built into a No. 1|74 
fractional horsepower frame. The synchronous speed is 
1800 rpm, full load speed 1620 rpm. With a built-in 
planetary double reduction gear the output shaft speed 
is 32 rpm. 

The brake, which is of disk type, is held free by a 
set of E-magnets which are energized through the motor 
contactor. When a predetermined pressure is placed 
upon the stack, the motor is cut out and the brake 
automatically set by spring pressure. The kickout point 
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accepted by people 
who know from— 


Experience 


@ When a transformer gets the nod, year 
after year, of such astute buyers as design- 
ers and purchasing agents, the product has 
to be good. 

These groups have long been specifying 
and buying Standard Transformers for con- 
trol and measuring on such equipment as 
elevators, cranes, electric furnaces, rolling 
mills, presses, hoists, and many others. 

Control transformers must be compact, 
accurate, and operate economically. Meter- 
ing transformers require highest accuracy. 
Standard Transformers meet these specifi- 
cations and have proved in many years of 
service, their long life and dependability. 
Standard builds transformers for all classes of service, 
including large power requirements. For indoor service, 
Standard makes air cooled or Askarel filled, and for out- 


door service, Standard bas oil filled transformers. Specify 
and buy Standard Transformers. 


THE STANDARD TRANSFORMER CO. 
WARREN, OHIO 


Representatives in Principal Cities 


| 


i 


Nl 


ih 
poe 











MicroMorTors 


OVER 100 STANDARD MODELS... A. C. UP TO 1/15 
HORSEPOWER — D. C. UP TO 1/20 HORSEPOWER 


Need low cost low-range power to put new life 
in your products? Then get the facts. . . a// the 
facts . .. on reliable Redmond Micromotors. 
They’re smooth, quiet, dependable in operation 
... sturdily built, good looking .. . designed 
and engineered to give you maximum long-life 
performance at minimum cost. Over 100 stand- 
ard models, too, with variations available to 
meet special requirements. All thoroughly 
proved in use on a wide range of diversified 
applications. So chances are at Redmond you'll 
find exactly the Micromotor you want to do the 
job you want done. Our new Catalog covers 
both A.C. and D.C. lines plus blowers and speed 


controllers ... want a copy? 






D 


Kedmond 


COMPANY, Inc. 
OWOSSO, MICHIGAN 


OFFICES IN NEW YORK, CHICAGO, DAYTON, LOS ANGELES, SEATTLE 


EXPANDED FACILITIES @ PROMPT DELIVERIES e SERVICE BEFORE AND BEYOND THE SALE 
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is determined by the setting of a current relay in series 
with one leg of the three-phase power line supplying 
the motor. The relay is shunted by two fixed resistances 
and an adjustable slide wire rheostat. With this type 
of control, the load can be held upon the lamination 
stacks indefinitely until the reverse push button is en 
ergized. This gives the machine operator ample time 
to head the rotor bars into the end rings without hav- 
ing to maintain stalled current on the drive motor. 
Torque motors have sometimes been referred to as 
rotary magnets and as such have replaced solenoids 
where a relatively large amount of travel is involved 
Since the pull of a solenoid varies roughly as the inverse 


Diehl Mfg. Co 
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Fig. 
volt, 


13—Performance curve of a 50 watt, 115/115 
60 cycle, 2-phase, 2-pole low inertia servo motor 
capable of stalled operation. 


square of the distance between the plunger and the 
stop, the practical distance of travel is limited. Elevator 
control manufacturers have been using torque motors to 
close and hold, then open, electrical contactors, Fig. 12, 
for more than twenty years. Other elevator applications 
include door operators, electrically operated brakes and 
floor levelers. 

A special type torque motor, which has been used 
extensively within the last few years, is the low-inertia 
control motor as used in servo mechanisms. It is de 
signed with a small diameter rotor and has a sloping 
speed-torque characteristic. They are wound two phase, 
with a source of constant potential applied to one ol 
the phases and a variable voltage to the other. The mag 
nitude of the output of the motor is dependent upon 
the voltage applied to this control phase. Reversing 
of the motor is accomplished by reversing the applied 
voltage to the control phase. 

The output ratings of these motors are normal 
within the range of % watt to 750 watts, the rating 
being expressed as its maximum output. The motors a! 
capable of standing continuously with their roto: 
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FOR EVERY MACHINE TOOL 


WIRING REQUIREMENT... 


ome Synthinol 


Whether for heavy power leads, relay connections, 


or control wiring, the proper size and type of conduc- 
tor is available in Rome Synthinol. Its thermoplastic 
insulation has high resistance to flame or moisture, 
and is unaffected by oils, acids or cutting solutions. 
Take advantage of this better wire for permanency 
of installation and freedom from electrical failure. 
Rome Synthinol Machine Tool Wire has printed on 
its surface the name ‘ROME CABLE”... with size, 
type, voltage, and the words ‘‘“MACHINE TOOL 


* Trademark Registered 
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WIRE.” All wire so marked is Underwriters’ approved 
for 80° C operation when exposed to air and 60° C 
operation when exposed to oil. 

Insist upon wire so printed. It is your assurance 
that . . . first, you have Rome Synthinol quality and 

. second, that the wire is approved for the high 
operating temperature generally encountered. 

Write for Circular No. 101 describing Rome 
Synthinol Thermoplastic Insulated Wires and 
Cables. It’s yours for the asking. 












FOR, AUTOMATIC 
WATER HEATER 
PERFORMANCE 






IMMERSION 
AND SURFACE TYPE THERMOSTATS 


Robertshaw Electric Thermostats are operated by 
a mechanical over-center, snap-action, make-and- 
break mechanism actuated by a hydraulic element. 
This mechanism responds quickly to small fluctu- 
ations in temperature. Its action is instantaneous, 
positive, powerful and non-fatiguing. 

They are built to withstand severe and con- 
tinuous usage. Contacts and bridges are fine silver. 
Levers and supports are case hardened steel. Dia- 
phragm is stainless steel, electrically welded. Body 
is pressed steel insulated with bakelite. 

Robertshaw Thermostats installed on Auto- 
matic Water Heaters tell your customers you use 
the very best. 


Write for Full Information 





Model F-1 Immersion 
Type—Single pole, dou- 
ble throw model used 
BACK to switch current from 





FRONT : 
high to low where two 
Model D-1 Strap on Type—Available in single pole, heating elements are 
single throw and double pole models. used. 


In home and industry, EVERYTHING'S UNDER CONTROL 


Kobertshaw-Fulton 


CONTROLS 
Youngwood, Pennsylvania 
FULTON SYLPHON DIVISION, KNOXVILLE, TENNESSEE 
GRAYSON CONTROLS DIVISION, LYNWOOD, CALIFORNIA 
BRIDGEPORT THERMOSTAT DIVISION, BRIDGEPORT, CONNECTICUT 
AMERICAN THERMOMETER DIVISION, ST. LOUIS, MISSOURI 


COMPANY 
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locked, the reference phase excited, but no voltage on 
the control phase, without exceeding the rated tempera- 
ture rise. 

Type A motors of the totally enclosed, self-cooled 
type, are rated 0.5, 1, 2, 5 and 10 watts output. Type 
B motors, auxiliary blower-cooled, are rated 25, 50 and 
100 watts output. Their rated temperature rise is 65 C 
over an ambient of 55 C either at rated output or stalled 
with the reference phase energized at rated voltage 
and frequency but with no voltage across the control 
phase. Type C open motors, auxiliary blower-cooled, 
are rated 200, 400 and 750 watts and have a tempera: 
ture rise of 55 C over an ambient of 50 C when deliv- 
ering rated output. Fig. 13 shows the performance curve 
of a 50-watt output motor with 115 volts, 60 cycle, 
2-phase power applied to both the reference and the 
control phases. This is a 2-pole motor. 

Torque motors, then, are special motors. In order to 
secure one of satisfactory characteristics it is necessary 
to supply the motor manufacturer complete information 
regarding the application. Torque motors are inefhicient 
when applied to machines that run most of the time. 
When special torque characteristics are required or 
when the motor will be stalled across the line for a con 
siderable part of the operating time, choice of a torque 
motor of some type is indicated. Torque motors, while 
no cure-all, have a very definite place in industry. 


Appreciation is expressed to the Chapman Valve Mfg. Co., 
Indian Orchard, Mass.; Diehl Manufacturing Co., Somerville, 
N. J.; Electric Specialty Co., Stamford, Conn.; General Elec 
tric Co., Schenectady 5, N. Y.; Ohio Electric Mfg. Co., Cleve- 
land 4, Ohio; Reliance Electric & Engr. Co., Cleveland 10, 
Ohio; Star Electric Motor Co., Bloomfield, N. J., and B. A. 
Wesche Co., Cincinnati, Ohio. 








¢¢Armature end laminations of Fiberglas-reinforced low 
pressure plastics laminate are being assembled in heavy- 
duty, mine-equipment motors at the plant of Reliance 
Electric & Engineering Company, Cleveland. The laminate 
is Glastic, made by Laminated Plastics, Inc. 


ELECTRICAL MANUFACTURING 





1% 
an". 
07 #590 


ed 
rola fetta) cen . 


cialties 
ellie) aha 7 
Pert ll aban Pe 
etd elke y | 
ons 


ott) Le 


Fiber oe Packings - 
iho) : 
uikS Rubber Compounds 


Sra 
sate ek bt stoke 


12,13 


Paes 


Van) 
Stoc es 


Parl | 
.< for Efficien 
Flanges . 
Designing 
Tet} Rab) : 
educe 
Designing Gaskets to R 


is al of Gasket Width roe al 


fetta kcal 
on on 
thin Pe alae erat Lb 


Gaskets 


21 


g 4 

is fa lehe) in ° ' Peal 

acto ea eh TLL nt 

Gaskets - Te) 
Pp r ba] r Petal 

Cc ole ee ° ' 
Pro er om f 
ient Gaskets a) 


PT Gasket Basti 4 tibce 
a 


od a 
to Load --- pis 

Otte ihe to ral 

Tt tah] Oils with sa dasa 
at) 

Sealing at Tile a6 . 

ient Gaskets 


nces for Gaskets 


a) 


Tolera 


New edition contains valuable gasket data 


Do you design or buy gaskets and seals made of 
synthetic rubber, cork-and-synthetic rubber, cork 
composition, or fiber sheet materials? Then you 
will find the new, enlarged, 24-page edition of 
“Armstrong’s Gaskets and Sealing Materials” a 
valuable source of information. 

“Armstrong's Gasket and Sealing Materials” con- 
tains all the technical data that made the first edi- 
tion so useful. In addition, this booklet shows how 
Armstrong’s stock materials may be put to spe- 
cialized uses in the radio, electrical, automotive, 


ARMSTRONGS 


GASKETS ¢ PACKINGS @ SEALS 
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petroleum, and transportation industries. The new 
edition also includes latest government specifica- 
tions and up-to-date materials charts. Much of the 
technical data and application information this 
booklet offers is available nowhere else. 

For your free copy, clip and fill in the A 
coupon given below and mail to us today. 


Armstrong Cork Co. Gaskets and Packings Dept. 
9508 Arch Street, Lancaster, Pennsylvania 


Please send me at once a copy of the new 24-page 
booklet, ‘Armstrong's Gasket and Sealing Materials.” 


NAME 
COMPANY 

ADDRESS | 
_, STATE 








reasons why 


VICKERS SELENIUM RECTIFIERS ARE 
RAPIDLY BECOMING STANDARD IN 
INDUSTRY FOR ALL RECTIFIER 
APPLICATIONS: 


V 1. Permanent chorocteristics. 
v 2. aerate types circuits and 


Vv 3. Durable—long life—no moving parts. 

v 4. Immunity to otmospheric changes. 

v 5. High efficiency per ynit weight. 

v 6. Sound mechanical ¢onstruction. 

Vv 7. Conservative electrical rating. 

v 8. Economical in cost ond installation= 
savings in space ond weight. : 

Vv 9. From 1 volt to thousands of volts— 
from 1 milliompere to thousands of 
omperes. 


ENGINEERED FOR ENGINEERS—Improved 
performance at lower costs through EN- 
GINEERED adaptability. 


POWER 


RECTIFIERS 





Ruma. 


VICKERS ELECTRIC DIVISION 


2160 EAST IMPERIAL HIGHWAY ~ EL SEGUNDO, CALIFORNIA 
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Terminal Assembly Methods 
that Reduce Costs 


(Continued from page 100) 





able of faster operation if it proves possible to feed wires 
in at a more rapid rate. It is worth noting again, how 
ever, that the press produces as well as applies the ter- 
minals and this combination of operations make it nec- 
essary only to feed the press with strip brass purchased 
in coils. Piercing and blanking dies are so made, of 
course, that the scrap falls through the die and does not 
interfer with forming or clinching operations.. 

Automatic equipment of this type will not entirely 
replace soldering, welding and swaging operations which 
will continue in use because, though slower, they are 
better adapted to some types of terminals and for others 
where expensive tooling has been developed. It is ex 
pected, however, that barbed terminals will be more ex 
tensively applied, especially where new designs of 
terminals are needed and where the higher economy and 
good performance of the barbed terminal makes change 
overs expedient. 

In other words, the barbed terminal is not regarded as 
a cure-all but its merits are sufficient to gain for it wide: 
application in line with cost reduction objectives. It may 
be worth noting that barbed terminals are quite old, 
especially in the communications industry, and that basic 
patents thereon have long since expired. Their more ex 
tended use is a result in part of the availability of plastics 
insulated wire, and the growing emphasis on economy in 


production. 





¢¢ Precision testing methods are used in checking the 
“75” hearing aid developed by the Zenith Radio Corp., 
Chicago. Shown here is the final test phase in which th¢ 
earpiece is driven by an audio-frequency sine wave gen 
erator and is checked over a frequency band from 200 t 
almost 3000 cps. The sound pressure output of the eat 
piece is coupled through a 2-cu. cm. cavity (which simu 
lates the human ear) into a calibrated microphone that 
provides an accurate indication of the sensitivity of the 
ear-piece. Strength of the alnico 5 field magnet in the ear- 
piece is then adjusted in this test stand for the best combina- 
tion of efficiency and stability. 
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We Make a PERMANENTLY INSULATED 
Wire, Cable or Cord for Whatever You Make 


Control Panels, Switchboards, etc. 


ROCEBESTOS A.V.C. SWITCHBOARD WIRE 


Recording Cameras, Calculators, Motors, etc. 


eT eS ee 


ROCEBESTOS FIREWALL HOOKUP WIRE 





Aircraft and Aircraft Equipment 
ROCEBESTOS FIREWALL AIRCRAFT WIRE 


Here are four of the 125 permanently insulated WRITE TODAY — for your copy of the new 
: bl d ja dul d st daneel No. 10-F Catalog, sectioned for easy reference to 
wires, Cabies and cords designed an over permanently insulated Apparatus Wires and 


oped by Rockbestos to protect product per- Cables; Lighting Wires, Power and Control Cables; 


. . : Switchboard, Appliance, Fixture, Electronic, 
formance and give lasting service. Abwett end tteanaeian, 





Impregnated felted asbestos insulation 1s Rockbestos Products Corp., 850 Nicoll St., New Haven 4, Conn. 
what makes Rockbestos wiring dependable NEW YORK CLEVELAND _ DETROIT CHICAGO 

PITTSBURGH ST. LOUIS LOS ANGELES OAKLAND, CALIF. 
... permanent under use and abuse. 


And dependability makes a good name RO CKBE S TO 


and repeat sales for your products. 
eget RO ge tt 
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Plastic Electrets Are 
Nearing Industrial Application 
(Continued from page 103) 





batteries in parallel and in series. As electromagnets, 
electret assemblies may attract either ferrous or non- 
ferrous materials. This phenomenon may be explained 
as follows: 

(a) The positively-charged surface of an electret is 
analogous to the static charge in a glass rod which has 
been rubbed with silk, and will attract only those mate- 
rials with a predominant negative charge. 

(b) The negatively-charged surface of an electret is 
analogous to the static charge in sealing wax which has 
been rubbed with wool, and will attract only those 
materials with a predominant positive charge. 

(c) When two or more electrets are assembled so as 
to create a dipolar field in a single direction, the ability 
of the assembly to attract other materials depends on the 
respective intensities of its charges and of the charges 
that exist naturally in other materials. 

This latter effect opens up a new field for investiga- 
tions and should encourage a variety of developments, 
such as chemical-analysis equipment which can separate 
the elements in a compound by exposure to a sequence 
of electret assemblies. 


For Microphones and Speakers 


Because the electrization of an electret will not readily 
deteriorate for a long period of time, it is believed that 
plastics electrets will be particularly valuable in the 
manufacture of inexpensive, yet highly-efficient, micro- 
phones and loudspeakers for radio, public-address, re- 
cording and telephone systems. For example, a micro- 
phone that requires no charging battery for a low-fre- 
quency circuit has been made by freely suspending an 
electret surface adjacent to a vibrating membrane in a 
conventional microphone case. 

In oscillators and other types of vacuum tubes, which 
normally make use of quartz crystals, plastics electrets 
have been used with some success to facilitate precision 
frequency control. However, ceramic electrets appear to 
be best adapted to such applications due to the fact that 
vacuum tubes must usually be operated at elevated tem 
peratures. 

Several types of electrometers have been developed to 
determine the usefulness of electrets, and test results 
indicate particular success in work with instruments of 
the Dolezak type. For example, in a strong electrom- 
eter, exceptional sensitivity was attained by stretching 
a string between pairs of electrets, whose free (positive 
and negative) surfaces subsequently provided the de 
sired auxiliary electrostatic field. 

Transparent plastics electrets should eventually find 
a variety of interesting uses in the manufacture o! 
optical and photographic instruments, although the onl 
developments in these fields to date have apparent 
been accomplished by European experimenters (whose 
efforts recently resulted in the fabrication of units 
known as “photoelectrets”). 

No attempts to make use of electrets in dynamos and 
generators have been announced, although the possibil: 
ties of such applications are apparently great. 

As individual units and as assemblies, electrets further 
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IF IT'S a-¢ TO d-c 


..» AND SPACE IS AT A PREMIUM 


JOB-FITTED RECTIFIERS 
FOR EVERY NEED 


RECTOX COPPER-OXIDE RECTIFIERS... 

for dependability and long 

life. Original Rectox units in- 

stalled 20 years ago are still 

in use today...a service record 
mot duplicated by any other metallic 
rectifier. 


ELECTRONIC TUBE RECTIFIERS ...are 

quietly and efficiently convert- 

ing a-c to d-c in such applica- 

(|| tions as radio, speed controls, 

welding apparatus and x-ray 

equipment. Westinghouse 

manufactures electronic tubes in a mul- 
titude of ratings. 


© Westin ho 


PLANTS IN 25 CITIES... 
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Space problems are eliminated with small, lightweight 
Westinghouse Selenium Rectifiers. They are produced by 
an exclusive process developed after more than nine 
years of continued research. The result is a Selenium 
Rectifier of the highest quality. 

If you have a-c and want d-c, there’s a Westinghouse 
Rectifier to “‘fit the job”. With a complete line to choose 
from, you can be sure of the right rectifier for your par- 
ticular application. This “know-how” is backed by more 
than twenty years of rectifier development . .. and 
thousands of installations which include industrial, com- 
munication, power, transportation and other fields. 

For complete facts about Westinghouse Rectifiers, call 
your nearest Westinghouse office or write Westinghouse 


Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 
J-21420 
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Star has been making Electrical 
Porcelains since 1899, and has 
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formulas to meet unusual perfor- 
mance standards. You can order 
Sahara ern amma tik ute 
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PORCELAIN Co 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 






constitute a potenual new source of electrical energy. 
In point of fact, one manufacturer has (according to 
recent news reports) already begun to manufacture 
midget batteries whose energy is due to the presence of 
diminutive electret assemblies. Theoretically, electret 
batteries are susceptible to a variety of designs. How 
ever, experiments to date seemingly indicate that the 
most feasible principles are those of the dry cell — where 
in an electrolytic paste may be used to facilitate the con 
version of static charges into currrent electricity. 





Basic Types of Organic Finishes 
and Application Methods 


(Continued from page 95) 





corrosion-creep in the finish itself. 

Most commonly the treatment consists of three stages: 
(1) Phosphating solution, (2) Hot water rinse, (3) Hot 
dilute chromic acid rinse. 

The three stages may be either spray or dip with 
spray being preferred since it permits better control of 
the crystal size. Large crystals reduce gloss of the finish- 
ing paint and may be excessively brittle. 

The amorphous types may be used in much the same 
way as the crystalline types, although often they are 
wiped-on and act both to clean and etch the metal. 
While generally they do not contribute quite as much to 
the ultimate durability of the paint finish, being non- 
crystalline they have less effect on gloss. 

The amorphous type treatments are recommended for 
use both with and without the final chromic acid rinse. 
For best results the chromic acid rinse is desirable since 
it has been proven that where the final rinse is neutral— 
clean water—the resistance to corrosion is much lower. 
In fact, under certain conditions a cleaning cycle with 
a chromic acid rinse is preferable to using a cleansing- 
phosphating cycle without the final acid rinse. 

The proper choice of cleaning and treatment system 
should be made by the product manufacturer. Not only 
do the various methods vary in efficiency, but the num- 
ber of stages through which the work is put will affect 
the final results. Some of the many factors that must be 
considered are: 

1. The kind of metal-steel, aluminum, etc. 

2. The kind of foreign matter—rust, dirt, grease, 

drawing compounds, etc. 

3. Ultimate durability required of the finish: (a) 
Will the article be exposed to high humidity, salt 
atmosphere, etc? (b) Is product service life short 
or long? (c) Is the finish purely decorative or must 
it also protect? 

. Initial cost. 
. Operation space available. 
. Competitors methods. 

Evaluation of these points cannot be properly done 
by the organic finish manufacture representative or the 
seller of prefinishing compounds. They are of such 
scope and involve basic policy to such an extent that 
only those responsible for the manufacture and sale of 
the article in question can give them proper weight and 
consideration. 

It would be impossible within the scope of this paper 
to consider all the possible cleaning and pre-treatment 
systems. They may consist of simply one stage operation 
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Self-locking LOCK NUTS 


that WON’T shake loose 


THESE 4 TYPES FIT EVERY FASTENING PROBLEM 


To withstand severe Stress, Shock or Vibra- 
































NATIONAL 
TTT tion. Two-piece, positive lock, for use on 


Tie hk rugged, heavy equipment, or where thick- 
ness and weight are not a factor. 





To withstand Shear only. For applica- 


LL tions requiring a thin, one-piece, light 
Ei 
LOCK NUTS 


weight locking nut, and where strains 
would be in shear only. 


To withstand Shock-loading or 
Vibration—even under heat, oil 
or moisture. One-piece, easily in- 
stalled, grips the bolt threads and 
maintains locking effect whether 


Te 
MTA 
TK 


seated or not. Preset torque values, 
built in, insure vibration-proof results. 





MATT For effective locking at Minimum 
TENTS Cost. One-piece, cantilever action type. 
Nine Ta Easily applied, free running until seated. 
Can be re-used with same locking efficiency. 


Production executives and design engineers: 

To help ‘you select the right Lock 
| Nut for your assembly, write today 
| for this useful Lock Nut Booklet 
which gives you complete data on 
the engineering, design, weight and 
-—s-z-—*| cost of these 4“National” Lock Nuts. 






THE NATIONAL SCREW & MFG. COMPANY, CLEVELAND 4, OHIO 
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RSD 


@ IT’S COOL RUNNING 


@ IT’S ECONOMICAL 


Selecting a power unit for 
especially designed machinery 
er for standard equipment is 
not a difficult task when you 
consider that VALLEY MOTORS 
are built to meet any design 
demand. 


TO OPERATE 


Furthermore, you have the 
added assurance of dependa- 
bility because of the nation- 
wide acceptance by machinery 
manufacturers in all industries 
who have used VALLEY 
MOTORS for many years. 


Why Not Check Into VALLEY Features 





VALLEY 


ELECTRIC CORPORATION. 


4221 FOREST PARK BLVD. « ST. LOUIS 8, MO. 


VP AG) 


Small 


IP 2-) 


High Tension 
Tiel cele 
of Highest Quality? 


Ma ae 


HERE’S 
WHERE YOU 
CAN GET THEM! 


Made to your 
specifications 

or 
Special Formulas 


Developed to 
meet your need. 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 
Factory — Frenchtown, N. J. 











| radiant heat had “magic” powers have been generally 





or ten to twelve stages. Two-stage power washers are 
quite common in industry and the operation is described 
below. 

Usually an alkali or emulsion cleaner is used in the 
first stage followed by a water rinse. One of the major 
objections to a two-stage washer is the lack of control 
of flash rusting if the work is not immediately coated. 
Since steel in an alkaline state will rust more slowly 
than when neutral, and since some emulsion cleaners 
have rust inhibitors added, it is an all too common prac- 
tice to allow the rinse tank to become contaminated 
by the cleaner. Most often the rinse could then just as 
well have been omitted entirely. If the dirt, oil and other 
foreign matter can be satisfactorily removed by one of 
the available acid cleaners, these are generally preferable 
for use in two stages. (Heavy grease and certain draw- 
ing compounds are not effectively removed). By using 
these acid cleaners moderate contaminations of the rinse 
tank will have less adverse effect on adhesion, etc., than 
will even slight alkali contamination. 

Other types of equipment provide for three- to six- 
stage operations. 


Drying Methods Are Important 

An organic coating once applied must be cured or 
dried—this may be a simple evaporation of the solvents 
as in lacquer, oxidation, polymerization, or fusion. The 
curing is done by either air drying, force drying or 
baking. 

Air drying of a coating is the simplest, and for many 
items the preferred way of curing. The speed of drying 
will range from several minutes for lacquers to several 
days for oil-type coatings. A clean atmosphere is desir- 
able to keep dirt contamination at a minimum. Air dry- 
ing is usually an oxidation process and so good ventila- 
tion and air movement are also necessary to keep enough 
oxygen at the film surface. Removal of solvent which 
has evaporated is especially important. High humidity 
and low temperatures seriously inhibit drying. Since 
solvent release and oxidation are generally very slow 
below 50 F, temperatures of 60 F or higher are desirable. 
While lacquers do not normally oxidize, but rather 
dry by evaporation alone, ventilation is none the less 
important to remove the solvent fumes. 

Force drying is essentially air drying at temperatures 
somewhat above normal—usually about 100-200 F. Large 
ventilated rooms or kilns heated with exhaust steam are 
common. This method is useful in accelerating drying 
on objects which cannot be subjected to higher tempera- 
tures. 

Baking generally refers to the curing of the finish 
at temperatures ranging from 200 to 500 F and at ex- 
posure times measured in seconds to several hours. 

Convection and radiant heating techniques are both 
effctive and in common use. Induction heating has in re- 
cent years been applied successfully, although as yet is 
limited to special applications. In general the source 
of heat has little direct effect on the drying of an organic 
coating, and the effective baking cycle is determined 
by the period during which an object is at its curing 
temperature. Different sources of heat may, however, 
vary widely in the speed of heat transmission and the 
uniformity of applied heat on the object. 

The early over-enthusiastic claims that infra-red 
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6 WAYS TO 
COMPLETE 


UREZ phenolic plastics have a spread 

of properties that make them ideal for 
unlimited industrial and resale products. 
Some are shown in these six highly success- 
ful applications. Each of them is unrelated to 
the others in the combination of mechanical, 
electrical, and chemical values the manufact- 
urer required. One or more of these mate- 
rials may well match your needs today. 


Our continuing plant expansion, perfected 
quality controls, and enlarged testing facil- 
ities are reflected in the increasing use of 
Durez for improved, redesigned, or all-new 
products. If you want to know what other 
manufacturers are accomplishing with Durez, 
let us send you Durez Plastics News each 
month without charge. 


Durez Plastics & Chemicals, Inc., 138 Walck 
Road, North Tonawanda, N. Y. 


Export Agents: Omni Products Corp., 460 Fourth 
Avenue, New York 16, N. >. 


THE STATEMENT— 


“Our products need...” 
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LOW-COST PRODUCTION Excellent moldability is 
a cost-reducing characteristic of all Durez compounds. 
Here a general-purpose compound with every requisite 

. light weight, self-insulation, and attractive surface 
lustre ... is used for a one-piece radio housing. 


ELECTRICAL STRENGTH Automotive distributor caps 
are among the many applications requiring the high elec- 
trical resistaace of this Durez group. 


IMPACT STRENGTH In heavy-duty industrial appli- 
cations such as telephones, camera cases, and machine 
parts, Durez combines mechanical strength with excellent 
wear resistance. 


HEAT RESISTANCE Use of Durez for welding-gun 
housings demonstrates the efficacy of the heat-resistant 
phenolic compounds. 


CHEMICAL RESISTANCE High resistance to alcohol, 
solvents, and many other chemicals makes certain types of 
Durez best for closures and other packaging applications. 


SPECIAL PROPERTIES Success in rayon processing 
equipment parts, acid pump impellers, automotive water 
pumps, and marine pump housings suggests consideration 
of Durez wherever special properties are needed. 


LOW-COST PRODUCTION 


PHENOLIC PLASTICS that fit the job 
























































STAINLESS 


STEEL Ys) 







* Stang 
ard 
range, $.t6 250,,0'sure 
imens; i 
- 15g” Gia 2%" high 
* Impregn, 
gnat : 
©"sation @n Con. 


* Soft i, 









THREE WAY - TWO POSITION 
TWO WAY - NORMALLY CLOSED 
TWO WAY - NORMALLY OPEN 


Skinner Stainless Steel Solenoid 
Valves are rugged, accurate, com- 
pactandlonglived. They are worthy 
additions to any product you may 
have which requires control or 
metering of fivid and gaseous 
media. Skinner will be pleased 
to make recommendations on 
your particular design applica- 
tions — they have for hundreds 

of others. Write today for de- 

tails and catalog. 


SAcuwerEvectRic VALVE DIV. 


formerly Allied Control Valve Division 
THE SKINNER CHUCK COMPANY 


130 Belden Ave., Norwalk, Conn. 










PLUGS & 
SOCKETS 


500 SERIES 





P-506-CE—Plug with Cap 


Proven Quality! 





For 5,000 Volts, 25 Amperes 
S-506-DB per Contact Alterable by cir- 
Socket with deep Brocket cuit Characteristics. | 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized. Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 





accessible. Cap insulated with canvas bakelite. 
Write for Jones BULLETIN 500 for full details on line. 






HOWARD B. JONES DIVISION 









Cinch Mfg. Corp 
2460 W. GEORGE ST CHICAGO 18, ILL. 
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disproven. Radiant heat may, however, materially 
shorten the heating-up or induction period which is par- 
ticularly true if infra-red bulbs are concentrated at the 
entering end of the conveyorized oven. This same effect 
can also be obtained in a convection oven by use of a 
pre-heat oven operating at temperatures well above the 
normal curing temperature. The articles are left in this 
pre-heat zone only long enough to come to temperature 
and then enter the normal baking zone which is oper- 
ated at about the curing temperature. 


Circulating Infra-Red Ovens Used 

The speed at which radiant heat can induce the 
proper temperature is now being widely used in the 
so-called circulating infra-red ovens. These are in effect 
combjnation radiant-convection ovens in which a high 
wattage of infra-red bulbs are placed at the entering 
end of the oven to give a short induction period. Air 
heated by convection from the articles being cured is 
ciruculated through the oven and together with the 
heat from the infra-red bulbs toward the leaving end 
of the oven “holds” the curing temperature. (A fewer 
number of bulbs are used at the leaving end.) Such an 
oven approaches the convection type for uniformity of 
heat and the absence of spotty heating that is often 
encountered in straight radiant-heat types. By re-using 
the heat lost by convection lower operating costs are 
possible. 

In curing, modern synthetic finishes are more sensi- 
tive to temperature than are the oleoresinous. Using as 
a typical example a urea-alkyd refrigerator finish, satis- 
factory curing can be obtained in cycles ranging from 
60 min at 275 F to 5 min at 360 as shown by the graph. 
Shorter baking cycles are limited by several factors. As 
temperature increases flexibility decreases—a one minute 
extra bake at 400 F may be a 30 per cent over-bake, 
while at 300 F it would only be about 3 per cent. 
Extremely short high bakes might not be possible if 
metals of widely varying weights are used on the same 
object. A cast gear box on a washing machine may 
not reach the curing temperature for 15 min in an oven, 
while the sheet metal parts might take only 2 to 3 min. 
The higher the curing temperature being used the 
greater will be the difference in degree of curing. 


New Developments in Equipment 

The electro-static method of automatic spray applica- 
tion has been introduced prior to the war and is now 
finding increasing acceptance. Briefly, in this system the 
coating material is atomized at relatively low air pres- 
sures, with normal spray guns and the particles are 
charged as they enter a suitably produced electrostatic 
field. The particles, all similarly charged, repel each 
other but are attracted to the object to be coated which 
has been given the opposite charge. The spray guns 
merely direct the atomized particles into the field and 
are incidental to the actual deposition of the coating on 
the surface of the object. 

Since the spray guns are operated automatically, labor 
costs are substantially reduced. As the particles are 
attracted to the object electrically rather than. by gun 
direction and air pressure, the operation for some pur- 
pose is simpler and less critical than conventional auto- 
matic spraying. The method, however, is limited in its 
ability to coat shielded portions of articles since the 
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thy-mo-trol 


cuts grinding time 40°’ 


says A. F. Moul, vice-president of Samuel C. Rogers & Co.* 
“It provides variable speed for removing and finishing, 
and operating travel speed at any work load within the 
capacity of our new face and knife grinding machine.” 


‘IT IMPROVES QUALITY 


. wide speed range gives the right 
speed for every job... speed is always 
Tt Maotir tie lal 


Thy-mo-trol provides the advantages ot 
d-c power from an a-c supply. Used on a 
wide variety of machines where close speed 
control is desirable. Write for bulletins (listed 
below) on standard drives. Special sizes can 
be built to order. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 
GEA-4849, Thy-mo-trol Drive, 14-14 hp 
GEA-4714, Thy-mo-trol Drive, 34-714 hp 
GEA-4847, Thy-mo-trol Drive, 10-30 hp 


“Buffalo, New York 


mh 


GENERAL & ELECTRIC 


676-257 
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1. WILCO THERMOMETALS (Thermostatic Bimetals) 
All temperature ranges, deflection rates and 
electrical resistivities. 


2. WILCO ELECTRICAL CONTACTS in silver, platinum, tung- 
sten, sintered powder metals, special alloys. CONTACT 
ASSEMBLIES include fabricated parts, contacts attached 
to thermometal or other blades, arms and brackets. 


3. WILCO CLAD AND OVERLAID COMPOSITE MATERIALS. 
Precious metal clad strip, base metal clad strip. 
INLAY - OVERLAY - CENTERLAY - EDGELAY - RAISELAY. 
Jacketed Wire, silver on steel, copper, invar and 
many other combinations. Rolled Gold Plate and 
Gold Filled Wire. 


4. WILCO SPECIAL ALLOYS. Wilco Ni-Span C* has a 
constant modulus over a range of temperature from 
—50° to +150°F. Wilco Special Alloys include low 
and high expanding Ni-Span Alloys . . . also high 
strength and high conductivity copper alloys. 


Whatever your requirements for Wilco Products, 
Wilco engineers will gladly help you meet them 


successfully. 
*Reg. Trade Mark The International Nickel Co., Inc. 


THE H. A. WILSON COMPANY 


SPECIALISTS FOR 34 YEARS IN THE MANUFACTURE OF THERMOMETALS « ELECTRICA 
LAER R aa ara ae eee tT eee oan ae ee 














proper electrostatic field cannot in all instances be estab- 
lished practically. 

The electrostatic principal has also been applied to 
removing excess paint from the drain-off points of dipped 
articles. In this case the excess paint is repelled from the 
piece being coated. It makes possible the use of dipping 
where numerous drain beads are objectionable or makes 
wiping them off unnecessary. 

Although by no means new, hot application, particu- 
larly of lacquers, is again finding increased favor. In part 
this is due to recent equipment improvements, not the 
least of which has been the incorporation of electric 
heaters with close thermostatic control. 

Normal spray application depends on the reduction 
of the viscosity of the coating material to spraying con- 
sistency by the use of solvents. Heating the material to 
temperatures of 120-180 F accomplishes a similar reduc- 
tion in viscosity of many types of coatings, without re- 
duction in solids, thus often making possible the elimi- 
nation of one or more coats. Costs of the reducing sol- 
vents are also saved. 

In their simplest form the hot spray units are heat 
exchangers, usually coils immersed in water, steam or 
oil, inserted in the fluid-line of a spray painting set up. 
Since in this form the coating material in the hose 
between heater and spray gun cools when the gun is not 
in use, a circulating system is generally added. The more 
desirable units are those which continually circulate the 
material through the heater to the gun and back through 
a second fluid hose. It is possible to control the tempera- 
ture at the gun, and therefore the viscosity within a 
relatively narrow range of all operating conditions. 


Specialty Finishes Provide Variety 


Specialty coatings such as wrinkle finishes, hammered 
and spattered finishes have been widely used in painting 
rough metal where it is desirable to mask blemishes and 
imperfections without resorting to special filling opera- 
tions. The hammered and spatter type finishes are de- 
sirable, too, to relieve the monotony of solid color. In 
the past, application of these required two spray opera- 
tions—the application of the color coat followed by spat- 
tering the thinner in the case of the hammered finishes 
or a colored spatter coat for the spatter finishes. 

A spray gun recently introduced makes possible the 
application of both types of finishes, in one continuous 
spray application. This is accomplished by the simul- 
taneous introduction into the spray gun of two dissimilar 
finishes—the background color through one hose and the 
accent color through another. Many unusual effects of 
almost unlimited scope can be obtained without sacrifice 
in speed of application or quality and with generally 
lower finishing costs. 





+ ¢ Electrostatic Spray Equipment 
for Coating Refrigerator Doors and Panels 

Norge Division, Borg-Warner Corporation, has 
adapted the electrostatic spray process to the painting 
of refrigerator cabinets and doors. Several months ago 
it moved its electrostatic spray unit from pilot line 
operation to the main production line. The unit auto- 
matically applies the first coat to the outside areas o! 


refrigerator doors and panels. 
The cabinets and doors are carried through the 
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Easy as turning a doorknob 


It’s as simple as that—a ball bearing you can lock on 
any standard size shaft with a twist of the wrist... the 
Fafnir Wide Inner Ring Ball Bearing. No shaft should- 
ers to machine, no threading, no lock nuts, sleeves or 
adapters! A set screw double locks it to the shaft. You 
can remove it just as easily. 

Now imagine mounting the drive shafts and gears of 
your machine, motor or apparatus on these ball bear- 
ings that you can remove and replace as quickly and 
easily as snap-rings. You could simplify the design, 
speed up the assembly and make servicing far easier. 
For instance... 


Foul-proof seals 


These bearings can be had with integral 

seals. No worry about seal displacement 
due to shaft misalignment. The seal moves with the 
bearing and the shaft. It’s the Mechani-Seal, a patented 
labyrinth of interlocking steel plates which traps in 
lubricant and locks out dirt, dust and moisture. 


Easy to make self-aligning 


See that rounded contour on the outer 

ring of this bearing? A simple machin- 
ing job on any type housing provides a matching con- 
tour in which the bearing moves freely yet is always 
square with the load. 


MOST COMPLETE LINE IN AMERICA 
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Your housing or complete Fafnir Units 


The cut-away view of a Fafnir Pillow Block shows how 
simple the housing can be for this Wide Inner Ring 
Bearing. Grooves on the inside surface of the housing 
conduct lubricant from the port at the top, around the 
exterior of the bearing and into the bearing through 
two holes in the outer ring. No baffles, shields or other 
extra housing pieces needed because this bearing is 
completely self-sealed. Fafnir makes a complete line of 
housings for this bearing... pillow blocks, hanger 
boxes, cartridges, fan boxes, 
take-up units and eccen- 
trics. Special housings for 
this bearing have been de- 
signed for textile machines, 
air-conditioning apparatus 
and many other machines. 


Save money, machining, labor! 


If other machinery designers and makers can cut their 
costs and improve their products by taking full advan- 
tage of this easiest of all ball bearings to install and 
remove, why not you? Nothing could be easier. The 
experience of Fafnir engineers in not just one or two 
industries but in all industries is available to you with- 
out cost or obligation. The Fafnir Bearing Company, 
New Britain, Connecticut. 


FAFNIR 
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BEARINGS —, 








Choose Collyer for dependability. Gain extra 
years of A-1 product performance with these 
laboratory and job tested wires and cords. Dur- 
able insulations and coverings match the qual- 
ity of your product and contribute to a quality 
reputation for you. Choose Collyer for top- 
notch electrical properties. No matter what the 
product or the operating conditions, you know 
Collyer can take punishment aplenty and 
deliver power without lapse or failure. Choose 
Collyer for Easy Workability. Select the right 
wire or cord for your product... use it in pro- 
duction ... and know that every foot you pull 
from the reel is uniformly easy to strip, splice 
and terminate. 


POWER SUPPLY CORDS 
Types S and SJ Tough Neoprene Jacketed Cords 
Type POSJ Rubber Cords 
Types PO and C Cotton or Rayon-Covered Cords 
Type POT Thermoplastic Cord 


INTERNAL WIRING 
Asbestos Wires for High Heat 
Asbestos Varnished Cambric for Heat and Moisture 
Thermoplastic Insulated Wires 
Rubber Insulated Wires 


Write for 
information. 


INSULATED WIRE CO., 


245 ROOSEVELT AVENUE, PAWTUCKET, R. I. 




















spray booth by an overhead conveyor. Two cabinets 
(one per hanger) on 48-in. centers are followed by a 
work-holder designed to hold two sets of provision 
and machine compartment doors. No change or ad- 
justment in the automatic spray equipment is required 
to coat both doors and cabinets. The cabinets are in- 
verted to preclude dust settling on the top in the bak- 
ing operation. The back is not coated in the first coat 
as this area is largely covered by the “flue” which is 
subsequently attached. 

Spaced 12 in. from the surfaces being painted is 
the high-voltage grid which creates the electrostatic 
field of attraction between it and the electrically 
grounded parts. The high-voltage equipment and cer- 
tain special controls were supplied by the Ransburg 
I“lectro-Coating Corp. of Indianapolis, Ind. 


Electrostatic spray methods are used in a production 
line installation for finishing refrigerator doors and 


cabinets. Individual pressure regulators permit accurate 

control of fluid and atomizing pressures at each gun. 

Spray guns are moved, two at top vertically, one below 

horizontally, to effect better distribution, the move- 
ment being powered by gearmotors. 


Electrostatic attraction causes the paint to deposit 
as heavily on the edge masked from the spray direc- 
tion as it does on the edge facing the spray direction. 
Part of this is due to the manner in which the spray 
guns are turned off and on between parts. Another 
helpful factor is the full coating that is accomplished 
on all edges. With manual spray the satisfactory_coat- 
ing of the edges is wasteful of both paint and labor. 
If they are not properly coated, there is possibility of 
rust starting and creeping onto exposed surfaces. 
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MAGNETIC CIRCUIT BREAKERS 
For the Protection of Their 


_ Microwave Instrument 
Landing System Transmitters 


THE SPERRY GYROSCOPE CO., INC., of Great 
Neck, Long Island, N. Y., realizing the need for 
flexible yet unfailing protection of the many 
critical parts of their landing system transmit- 
ters, selected HEINEMANN MAGNETIC CIRCUIT 
BREAKERS as best suited for the job. The com- 
plete landing system consists of two mobile 
ground station transmitters mounted in trailers, 
and receiving equipment in airplanes equipped 
to use the system. 

On this equipment all circuit breakers are 
manually closed, and open automatically on 
circuit overload. They operate independently 
of each other. Being entirely magnetic, they 
are instantaneous in action on sudden, exces- 
sive overload or short circuit, but a hydraulic 
time-delay mechanism allows passage of 
slight, temporary overload or 
starting surge. If this overload 
continues beyond the time-de- 
lay limit, the breaker interrupts 
the current. Magnetic blowout 
provides high and fast inter- 
rupting capacity. 

Your equipment can be 
equally well protected by the 
installation of 


HEINEMANN 
MAGNETIC 
CIRCUIT BREAKERS 










































Red Arrows above show the 
location of six HEINEMANN 
Circuit Breakers in the 
Sperry Transmitter. 


Left: — Close-up of the 
breaker. 
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GET DEPENDABLE 


POWER 


FROM ZUERR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 











Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 


58 NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


FROM 1/20 
to 2 H.P. 










Wiis 


MOTORS 





Standard or De- 
signed to Your 


Specifications 








Jre UNION’ COMPLETE Zire or 
Bakelite & Porcelain 
Bushings .... Meess 


WEY (EGUIPEINEII, 


PIPE THREAD BUSHINGS 
(with or without locknuts) 
Bakelite-%", 4", %” and %” Pipe 
Threads 
Porcelain-%", %” and 4” Pipe 
Threads 
PORCELAIN LOCTITE BUSHINGS 


Conduit Knockouts %", 4", %”, 1”, 
1%”, 1%” and 2” 


Union Bakelite and Porcelain lead- 
in Bushings are accurately molded 
to exact dimensions. Threads are 
smooth, clean and free of burrs. 
They accurately fit either pipe 
threads or Conduit knockouts. 





Write for a complete set of samples. 


UNION INSULATING 


COMPANY, INC. 
PARKERSBURG, W. VA. 














Semi Conductor Triodes 
May Replace Vacuum Tubes 
(Continued from page 128) 





tive voltage, and out of the output point, which is at a 
higher negative voltage, Fig. 3. The area of interaction 
is produced by “holes” introduced by the input current 
and collected by the output point. 

Prior to the invention of the transistor, uni-directional 
conductivity in semi-conductors was employed in recti- 
fiers, such as the copper oxide and selenium rectifiers, 
and the silicon detector. Bell Telephone Laboratories 
have for a long time been active in the development of 
semi-conductor rectifiers. Before the war they had de- 
veloped silicon detectors for use in microwave radio 
apparatus and these were supplied for use in early war- 
time radars. Largely as a result of radar interest, research 
and development on semi-conductor point-contact recti- 
fiers have been stimulated at other laboratories. 

As a result of this war work, sealed germanium crystal 
diode rectifiers, or varistors, using the familiar whisker 
wire contact, are now commercially available from both 
the Western Electric Company and Sylvania Electric 
Products Inc. As indicated in Fig. 5, varistors differ 
physically from transistors in that a single tungsten cat 
whisker is used and in assembly the wire is probed to 
locate the most sensitive point of the germanium crystal 
which is soldered to a brass pin base. To prevent the 
wire from being dislocated by shock, the ceramic car- 
tridge is filled with wax. In size, varistors also compare 
with transistors, being about 9/32 in. in diameter by % 
in. long over the contact cups. While the tiny germanium 
crystal is attached to the brass base in a similar manner, 
in the triode arrangement (Fig. 2) the whisker wire 
contacts are not critical except as to spacing between 
contact points, and it is not necessary to employ wax as 
a holding agent, nor is a ceramic tube necessary. A 
cheaper metallic tube serves merely as a mechanical 
support and enclosure, which need not be hermetic. 








¢¢ A group of measuring instruments and secondary stand- 
ards in the microwave frequency range used at the National 
Bureau of Standards. Top, coaxial slotted line. Center, left 
to right, waveguide metallized-glass attenuator; cavity fre- 
quency meter; slotted-line waveguide. Bottom, coxial therm- 
istor load impedance (left) and three-stub coaxial impe- 
dance transformer (right). 
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packs your product with the proved sales- 
appeal of a hammered-metal-like finish... 
reduces rejects...helps finishers stay out 
of trouble because it’s so simple to use 


) 
SI you're looking for a finish that’s easy to apply, yet 


gives your product that “look” that appeals to buyers — 





Hammertone is your answer. 
Available in practically all colors, Hammertone can be 
sprayed on either metals, wood or plastics with equal success. 


It bakes or air dries to a tough, smooth finish with the 





striking appearance of hammered metal. Weld marks and small 
surface defects are hidden by Hammertone, which — in 

addition to its uniform results in application — reduces 

rejects to a minimum. 


For further information, write for Technical Data Bulletin #115 


or ask your M&W representative. Color card is available. 


PIONEERS 
IN PROTECTION 






... where induslry goes with finishing problems 


& WALDSTEIN COMPANY jew sersey 


Boston:.S; Mass..* :Chicago.: 2 HTS: 18s Angeles fe, Calit.| 
Pacific Coast Division: SMITH-DAVIS CO., 10751 Venice Boulevard, Los Angeles 34 
PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALIZED PRODUCTION FINISHES , 
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‘am IDEAL 
“THERMO-GRIP”’ 


soldering set 


Using the “‘Thermo-Grip Pencil’’ to solder connectors on coils, a 
prominent manufacturer of FM antennae now completes 400 units 
per hour, compared to 125 an hour by a previous method. This 
is just another example of how electrical manufacturers are 
stepping up production, improving quality, and cutting costs 
with Ideal ‘“‘Thermo-Grip”’ Soldering Sets. 


These units give instant heat... safely. . 
—for soldering wires, terminals, tubing 
and fittings, applying lugs, and all other 
types of soldering and brazing. 


. where it’s needed 


DOES THE JOB BETTER 


The solder goes where you want it. 
No waste, no drip. One hand is 





always free to apply the solder. Unit Power Unit 
is easily portable for maintenance 
work. 
COMPLETE SAFETY “Pencil” attachment 


For spot or seam solder- 
ing where ground clamp 
may be attached to metal 
part of work to complete 


No open flame or fire hazard. Resist- 
ance heating principle concentrates 
heat at low voltage. Unit is fully 


insulated. samn. 
CONSERVES POWER 

“Thermo-Grip” applies heat at point 

of use. Handy thumb switch permits “Plier” Attachment 


close control. Draws current only 
when in use. 


Complete “Thermo-Grip” unit 
includes Power Unit, Secondary 
Leads, Switch Assembly and one or 
more attachments. IDEAL INDUS- 
TRIES, Inc., Sycamore, Illinois. 


For soldering applications 
where work may be held 
in jaws and heated. 


> 


“Fork” Attachment 
For soldering in restricted 
spaces where straight 
tools cannot be used. 











‘aie a Distributed WL ELL 
Pty a LEADING WHOLESALERS 


Canadian Distributor: Irving Smith, Ltd., Montreal 



















Thermistors as Components 


Open Product Design Horizons 
(Continued from page 91) 





up resistor in a proportional amount until balance is 
restored. The heat source thus furnishes heat in pro- 
portion to temperature change. Such systems, conven 
tionally termed “proportional control” systems, have 
found extensive application. More complex systems in 
volving control of multiple heat exchangers can be set 
up. Thermistors lend themselves particularly well to con- 
trol circuits used in these systems since they provide a 
degree of sensitivity and circuit flexibility not attained 
by other conventional temperature sensing devices. 
Versatile thermistor bridges for use in the control of 
domestic heating systems, refrigeration, and food proc- 
essing are also possible. ln order to maintain a constant 
temperature inside a room, a heating system need bal- 
ance only the heat losses through the walls, windows, 
etc. There is a time lag existing in conventional control 





Fig. 14—Two typical oscilloscope patterns obtained 
with the infra-red temperature-measuring instrument 
devised by Hanson-Gorrill-Brian. The envelope of the 
300-cycle “‘carrier’”’ indicates relative temperatures. 


SEAMLESS TUBE 
SHIELDED LEADS 


FLAKE 
THERM! STOR 
IN HOUSING 





SECTION AA 


15—Mounting arrangement for the thermistor 


Fig. 
bolometer used in the infra-red temperature measuring 
instrument, 


methods between the actual loss and the increased sup- 
ply from the heat source to balance this loss. A simple 
thermistor bridge circuit provides the basis for an effec- 
tive anticipating control. A variation of this general cir 
cuit has been used in a system developed by the Johnson 
Service Company. 

In Fig. 18, the bridge circuit is initially balanced to 
provide the desired room temperature. Under these con- 
ditions the heat supplied exactly balances the heat losses 
to the exterior of the house. Thermistor T/ is mounted 
and when the outside temperature falls, the 
T1 rises. In order to offset this rise and 
back into balance, thermistor T2 must 


outside, 
resistance of 
bring the bridge 
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LIGHTWEIGHT . . . this large, attractive housing is 18 inches 
in diameter and 334 inches in depth, yet is extremely light in 
weight. An important Plaskon Molding Compound 
feature that reduces costs through every step from 
raw material handling to delivery of assembled clock at destination. 


STRENGTH ... The Cincinnati Advertising Clock 
again exemplifies the high strength-weight ratio 
of molded Plaskon, which compares favorably with 
many metals. Its high impact strength permits 
it to absorb shocks and vibrations without material effect. 


BEAUTY .. . The Cincinnati Advertising Clock housing 
is clear, brilliant color through and through. 
Lustrous, smooth surface . . . non-corrodible . . . easy to clean. 





The Cincinnati Advertising Clock is a prod- : 
web Gt ide Gitaianet: deieeetisinn Dendente Ask our experienced field men to help you develop 


Co., Cincinnati, Obio. The Plaskon Molded products molded from Plaskon* urea- and 
Color bousing is molded by Chicago Molded melamine-formaldehyde compounds, for greater efficiency 


Products Corp., Chicago, Ill, P . Bees 
in your manufacturing and merchandising programs. 
*Reg. U.S. Pat. Off. 


See the interesting Plaskon exhibit, space 54-55 


THIRD NATIONAL PLASTICS EXPOSITION 
Grand Central Palace, New York — September 27 — October 1 
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RELIANCE | ELECTRONIC ADJUSTABLE-SPEED DRIVE 
FOR A-C CIRCUITS Provides centralized con- 

V * 5 trol for simple action. Features starting, quick- 
stopping, jogging, inching or creeping, 

DRIVE reversing, with infinite speed adjustments and 


controlled acceleration and deceleration. 





HAYDON-TIMED for accurate 


The all-electric Reliance V*S Drive employs a special 


action 


Haydon timer to provide a 30 or 45 second preheating 
cycle to protect the power tube, while still cold, against 
premature application of the load. The timer also features 
delayed reset to permit other relays to operate in the inter- 
val and to provide against complete recycling in the event 
of momentary power failures. Reliance is but one of hun- 
dreds of nationally known manufacturers relying on Haydon 
timers for better product performance. When confronted 
with a timing problem, take advantage of Haydon Time 
Engineering Service. There is a Haydon 
representative near you to discuss and 
demonstrate timing motors and devices. 
For immediate reference, see the con- 
densed Haydon catalog in Sweet's File 
for the Product Designers . . . or write 


for your complete copy, with illustra- 





tions, application information, specifi- 
cations and dimensional drawings. If 
it's about time, call for Haydon. 


Write 2508 Elm Street, Torrington, Connecticut 


MANUFACTURING COMPANY, INC. 
TORRINGTON, fs fel ont leol hy 
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decrease in resistance value, meaning that its tempera- 
ture must rise. Since this thermistor is mounted neai 
the source of heat (as in a steam header or hot air duct). 
the supply of more heat is necessary to balance the 
bridge circuit. This may easily be accomplished by con- 


c 


Fig. 16—A typical therm- 


istor bridge circuit used 








for control purposes. De- 
sign data for this circuit 
are given in Table IV. For 
maximum voltage sensi- 
tivity: Use 1:1 bridge 
ratio; RlI=—=R2—R of 
thermistor at control tem- 
perature, Resistance of 


D>>RI1. 





trolling the supply with a polarized control device in 
the bridge circuit. Once properly adjusted, this circuit 
will provide accurate control, maintaining the tempera- 
ture within reasonably close limits without undesirable 
time lag between outside temperature change and 
change in heat supply to offset it. The addition of 
thermistor T3, used as a room thermostat, provides an 
override control for the supply of extra heat in the event 
that balance is disturbed by open, doors or windows. 
Potentiometer R5 provides a simple bridge balance and 





THERM!ISTOR 

(EXPOSED TO 
TEMP. BEING 
CONTROLLED ) 


BRIDGE BALANCE AND 
TEMP, SETTING CONTROL 


CONTROL 





HEAT 
OUT 


Fig. 17—Application of thermistors to a bridge circuit 
used in proportional control systems. 


temperature setting control. When outside temperature 
remains constant, any increase in heat from the source 
above that required to match the heat losses unbalances 
the bridge in a direction to reduce the heat supplied. 
The heat losses and the heat supplied are thus balanced 
at all times. With the inverse of this arrangement, refrig- 
eration control is easily attained. 

Additional design features of interest to the designer 
of products utilizing thermistors are provided by the ap- 
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Safety wire rope clip made from Bridgeport's 
Phono-Electric Bronze 840. Courtesy The 
Thomas Laughlin Company, Portland, Maine. 


Bolts made from 
Bridgeport’s Silicon 
Bronze No. 609. 
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FOR HIGH STRENGTH AND CORROSION RESISTANCE 


From an engineering standpoint, few articles | comes even weaker as time takes its toll in 
are subjected to such severe service as wire _ rust and deterioration. Bridgeport has special- 
and cable connectors, bolts, nuts, wire rope ized for many years in engineering bronzes, 
clips and other pole line and marine hardware. _ furnishing high-strength, corrosion-resistant 
They are called upon to give long, dependable — copper-base alloys for connectors, bolts, and 
service and withstand such conditions as other pole line hardware right from the start 
moist air, salt air, chemicals, gases, smoke, _ for electrified railways. 
water solutions, etc. Bridgeport manufactures silicon bronzes, 
Bridgeport’s engineering bronzes are find- _ silicon aluminum bronzes and tin bronzes for 
ing increasing use in such applications be- applications in many branches of industry, 
cause they cannot rust or dezincify, are not communications and transportation. They 
subject to failure from stress corrosion crack- are suitable for cold forging, hot forging or 
ing and stand up where ordinary materials machining, depending upon the alloy selected. 
fail. In addition to dependability and corro- Consult Bridgeport’s Laboratory for help in 
sion resistance, bolts and other fastenings solving difficult metal problems and improv- 
made from these alloys are stronger than ing your product. Contact the nearest Bridge- 
those made from ordinary steel, which be- _ port office. 


Mills at Bridgeport, Connecticut, and Indianapolis, Ind. 


as BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT © Established 1865 
“Bddgeport” 
In Canada—Noranda Copper and Brass Limited, Montreal 
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Quality 


short run stampings are 
Federal Tool and 


With the completion of 
moving into our new larger 
plant you are now assured 
of faster deliveries of your 


Now You Can Get Your 


STAMPINGS 


Faster and at Low Cost 


made faster in the new, larger 
Mfg. Co. plant. 
short run stamping tech- 


nique assures greater output 
of highest quality stampings 
at lower costs. 


short run stampings. In this 
new modern plant you will 
find production equipment 
and improved facilities 
which combined with a new 


Whenever you need = short 
run stampings in a_ hurry 
. . you can depend on 
FEDERAL. 
Send your prints today for prompt low cost 
quotations and fast deliveries! 


FEDERAL TOOL & MFG. CO. 


“Quality Stampings in Small Quantities’ 
3608 ALABAMA AVE., MINNEAPOLIS 16, MINN. 









The new Durakool Mercury 
Relays are doing things here- 
tofore thought impossible. 
Stops or starts, from .08 to 
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data and specifications. - ‘ 
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plication of thermistor bridges by the Barber-Colman 
Company to control of aircraft cabin temperature and 
wing and windshield deicing. Some of the bridge cir 
cuits used are described in their Bulletin F 2828. Figs. 
19 and 20 show two of these bridge arrangements. 

Fig. 19 is a basic Wheatstone bridge circuit for rapid 
cycling control of combustion heaters. It consists of four 
legs, each of substantially the same resistance, and a 
polarized relay that is actuated by circuit unbalance and 


EXPOSED TO OUTSIDE 
TEMP, 


OBSERVES TEMP 
—AT REGULATED HEAT 
OUTPUT 


~—~ROOM THERMOSTAT 
USED AS AN OVERRIDE 
CONTROL 





Fig. 18—Application of thermistors to bridge control 
circuit for domestic heating plants. Bridge is balanced 
by adjusting R5 until the heat supplied equals the 
total heat losses through windows, walls, etc., at the 
selected room temperature. Changes in outdoor tem- 
perature then control the amount of heat supplied. 


in turn controls the relay in a gasoline heater. Since 
thermistors T (located in the cabin air exhaust tube) are 
much more responsive to temperature changes than posi- 
tive coefficient resistances B (located in the discharge of 
the gasoline heater), a small temperature change at T 
requires a large change at B to bring the bridge back 
into balance. 

A drop in temperature at B causes a bridge unbalance 
that operates the polarized relay, turning the gasoline 
heater on and raising the temperature in the discharge 
until the resistance of B is brought back up to normal, 
reducing the unbalance current flowing through the 
polarized relay enough to shut off the heater. This is 
repeated at a rate of approximately one operation every 
six to ten seconds as long as the temperature at T re- 
mains constant; a change in the temperature at T cor- 
respondingly raises or lowers the temperature at which 
B cycles the gasoline heater. 

Resistance C is inserted in the ram or outside air to 
offset the shift in control point that occurs because T 
has to drop in temperature to increase the temperature at 
B in order to supply the additional heat required a: 
lower outside temperatures. For example, a drop in out: 
side temperature causes a drop in cabin temperature. 
lowering the resistance at C and raising the resistance at 
T. Since T and C are in adjacent legs, the cabin temper- 
ature must be increased to restore balance in the bridge. 
The resistance and temperature coefficient of C are such 
that the change in C for the range of outside tempera- 
tures encountered is adequate to shift the control point 
of the bridge, thus increasing the cabin temperature and 
maintaining comfort conditions, as the windows and un- 
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Ww ppet Kodapak Sheet is a primary wire insulation 


that “serves” efficiently on machines. Soft, but tough, 
it stays flexible in multiple layers. 

It’s non-corrosive . . . takes braids and lacquers 
well... makes compact, easy-stripping insulation 

that reduces diameters of cabies, switchboard wires, 
circuit wires, communications wires. 
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Kodapak Sheet is a high-resistance interlayer ly £204 
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machine winding. It forms smoothly . . . makes neat, / &.. 

thin layers that reduce size of coils and transformers. < 

It’s chemically stable, unaffected by most compounds. 204/ Fe Seal 
SU ee 


It is free of pinholes . . . contains no metallic Sittin | 


or other conducting impurities. c 
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Kodapak Sheet is a smooth-working laminate for paper slot 
insulation in motors. An ideal laminate, in fact, 







\ for many insulation papers . . . because of its low moisture 
$ \ absorption . . . because it’s chemically neutral . 
% \ because it’s durable. Kodapak Sheet has been used for 
s over 15 years by leading electrical manufacturers. 


For complete working data, write for our new book. 


\ Cellulose Products Division, Eastman Kodak Company 
Rochester 4, N. Y. 


Send for the new book—“‘Properties of Kodapak Sheet” 
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Model 53 Kuozure which is produced in a range 
of sizes for 3”to 10” shafts. Model 63 KLozurgs, 
employing the same engineering principles but 
differing in details of design, are made ina range 
of sizes from 4%" to and including 3” shafts. 
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to Double Reduction 
Motorized Reducer. 
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KLOZURE Oil Seals 


Models 53 and 63 


Extreme sensitivity and flexibility of these new 
Models 53 and 63 Kiozurgs reduce friction to 
a minimum and provide an efficient seal even 
on shafts having considerable “whip” or lateral 
movement. They give superior performance on 
high or low shaft speeds. For use under various 
operating conditions and on many different 
kinds of equipment. Write for new catalog. 





THE GARLOCK PACKING COMPANY 
PALMYRA, N.Y. 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 














heated parts of the walls become cooler. ( must atso 
have thermal lag to prevent hunting. 

Rheostats D and E are used to shift the control point 
manually. E, much smaller than D, is used for calibrat- 
ing purposes only. D is located at a remote point, usually 













TO MOTOR 
THAT CONTROLS 
MIXING VALVE t 


TO RELAY IN 
GASOLINE 
HEATER 
Fig. 19 (left)—Circuit for rapid cycling control of 
combustion heaters compensates for changes in outdoor 
temperature. Fig. 20 — Proportioning control circuit. 


at the stewardess station or the flight engineer station, 
and is used to select the temperature to be maintained 
in the cabin during flight. 

F is used to control the sensitivity of the bridge cir- 
cuit. It is usually set to reduce the potential to approxi- 
mately 15 volts. In some cases the full 24 volts may be 
impressed on the system, but this has a tendency to 
cause too much self-heating in the elements, making it 
difficult to calibrate, especially if the rate of flow of air 
over the elements is slow. 

Fig. 20 is like Fig. 19 except that the resistance ele- 
ments in the discharge have been omitted and are re- 
placed by fixed resistors. This circuit is used for propor- 
tioning control of a mixing valve. Assuming the system 
is in balance, a drop in temperature at T causes its re- 
sistance to increase, resulting in a flow of current from 
I to 2. This closes a contact on the relay that causes a 
motor to run in the direction to supply more heat. 
Rheostat F, which is driven by the control motor shaft, 
raises the resistance in the adjacent leg, bringing the 
system back to balance. In a similar manner, a rise in 
temperature at T reduces its resistance, causing current 
to flow through the polarized relay in the proper direc- 
tion to reduce the heat supply. The resetting Cor com- 
pensating) element C works in the same manner as in 
Fig. 19, except that it can be of a larger value, giving 
more complete resetting. 

Variations of these circuits have been applied by 
Barber-Colman to a control system for large passenger 
aircraft in which cabin temperature conditioning and 
pressurizing and wing and windshield de-icing are ac- 
complished. Figs. 21 and 22 show some of the thermistor 
mounting arrangements used. 

In the field of temperature compensation several inter 
esting applications have been made. A common usage is 
applying the negative temperature coefficient of re 
sistance of thermistors to offset positive temperature co- 
efficients, as in copper conductors or coils. An example 
of this kind of application is illustrated in Fig. 23. 

An interesting application of thermistors in tempera- 
ture compensation is the circuit used by the Allis 
Chalmers Manufacturing Company on one model of its 
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Standard horizontal, ball 


bearing, drip-proof motor. re) a - 4 ° 
ma TE 
: * 
st 
From % h. p. through 150 h. p. 


there is a Reuland motor that will meet the requirements 
of every drive situation. And, to work with you in cutting 
engineering time and production costs, there is the whole 
Reuland organization. The best combination you've ever 
seen! Reuland advantages mean extra profits. Check into 
the Reuland line TODAY! 





Some of the various ratings and types 
which are part of the complete Reviand 
electric motor line. 


@ Polyphase Open and Drip-proof Motors, 
from % h.p. through 150 h. p. 


@ Polyphase Totally Enclosed, and Totally 
Enclosed Fan Cooled Motors, from % h. p. 
through 125 h. p. 





a @ Polyphase Explosion-Proof Motors, from 
- 36 h. p. through 30 h. p. : 8 
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@ Multi-Speed Motors, of all types, in sizes 
from % h. p. through 100 h. p. 
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@ Elevator Motors in all ratings, both 1 & 2 
speed, or slip-ring types. 










@ Single Phase Motors, from % h. p. through 
5 h. p. 


Flange Type Motor, 100 h. p. | 


Brip-prost Slip Ring Motor Fractional Horsepower, 


Polyphase, Vertical Motor 


Separate Stators and Rotors for 
Synchronous Motor with Brake installation in your own frame 


@ Motoreducers in a wide range of ratios, 





with either 3 phase, single phase or slip- 





ring driving motors. 


@ Space saving, Stators and Rotors built to 





your own specifications. 
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Drawing, bending and forming operations 
may be performed easily with pre-coated 
ThomaStrip without danger of removing the 
coating. Any temper, as desired in cold rolled 
strip steel, can be obtained. We will be glad to 
share our experience with you, to arrive at 
specifications which will best serve your needs. 
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voltage regulators. This regulator is used on railway 
diesel locomotives and diesel-electric drives for ships tu 
control an auxiliary generator which, in conjunction 
with a battery, furnishes power for starting the engine, 
for lights, etc. The electrical circuit for the generator 
and battery is similar to that commonly used on automo- 
biles where connection to the battery is controlled by a 
reverse current relay and the charging rate is determined 
by a voltage regulator. 

Before the thermal compensation was applied to these 
voltage regulators, two varieties of trouble were experi- 


THERM!ISTORS 





Fig. 21 — Mounting as- 
sembly of washer therm- 
istors used in aircraft 
cabin temperature 
trol; this unit mounts in 
the cabin exhaust duct. 


con- 





enced, directly traceable to temperature variations. Be- 
cause the internal resistance of a lead storage battery is 
'very low, a small variation in the charging voltage wil! 
‘result in a large change in the charging current. With 
ambient temperature variations of 100 F from summer to 
winter, the balance voltage of the regulator would vary 
|3 to 5 volts, necessitating numerous readjustments of the 
| regulators to maintain a reasonably safe charging current. 
Despite these numerous checks, the charging rate often 
| was too high, necessitating an abnormal amount of bat- 
|tery care and materially shortening the life of the costly 
| battery. 

| Another more obvious and annoying difficulty arose 
| whenever an attempt was made to use a cold locomotive 
with a locomotive that had just finished a run, the paii 
‘then being used in tandem to pull a long train. The 
regulator in the hot locomotive would be maintaining a 
potential of about 78 volts. The regulator on the cold 
locomotive would be regulating at 75 volts. When the 
|two systems were connected in parallel, the hot regula- 
‘tor would take the entire load, and its generator would 
attempt to drive the colder machine as a motor. When 
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The new alarm-lock works easily 
enough when you know the right 
buttons to push. Push the wrong 
ones, and you bring the cops on the 
run. Like so many other signaling 
devices, the alarm-lock is operated 
by a Telechron synchronous electric 
motor, 

In this lock, the motor is the low- 
cost Telechron H-3. This is the 
popular model for range and radio 
timers, sequence timing, signaling, 


control and recording devices. More 


than 50,000,000 of these versatile 
motors are giving long, economical 
service in many different types of 
timing mechanisms. 

These dependable, self-starting 
motors give your product the extra 
sales appeal of famous Telechron 
accuracy. Operating in perfect syn- 
chronism with the frequency, they 
have to be right ... can’t run fast or 
slow. Sealed-in lubrication and pre- 
cision building assure long, trouble- 


free life. 
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Telechron motors are produced 
by the largest maker of synchronous 
electric timing motors for over 25 
years, and are Underwriters Labora- 
tories approved. If you have a spe- 
cial timing, control or recording 
problem, why not consult Tele- 
chron’s application engineers? 
There’s no obligation, of course. 
Address Motor Advisory Service, 
Dept. H, Telechron Inc., Ashland, 
Massachusetts. 
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would open. Immediately, the voltage of the cold unit 


THE RAJAH SOLDERLESS 
would be high enough to reclose the reverse current re- 


lay, and the cycle would repeat. This telegraphing was, 
i) | A i if FE R M ; | A i S of course, intolerable, and the immediate solution of the 


problem was to delay the paralleling connection until the 


| this occurred, the reverse current relay of the cold unit 


Used Extensively by Manu- 
facturers of Oil Burners, 
Radio, Testing Devices Ma- 
chines, Appliances and Equip- 
ment. 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32", 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 

Write t for descriptive folder illustrating our complete 
lime of a s, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 








Fig. 22—Thermistor housings used by Barber-Colman 
in aircraft applications include (top) washer thermis- 
tors inside the slotted cylinder to sense temperatures in 
air ducts, (center) manifold thermistor, and (bottom) 
surface thermistor for wing anti-icing. For NESA 
electrically conductive glass windshield anti-icing, a 
small disk thermistor embedded in the vinyl lamina- 
tions acts as part of a rapid cycling bridge circuit that 
controls the voltage supply to the glass. 








Control shown 
ACTUAL SIZE | mew unit warmed up, with resulting delay in the use of 
the locomotives. 

A temperature compensating circuit using two type 
4A thermistors in series was applied as shown in Fig. 24. 


The steep resistance- temperature characteristics af the 


Available with or with- 

out switch. Factory- % This new Clarostat Type 47 or 

equipped switch only. 15/16” diameter control is smaller, 
handier, yet just as tough as its 


* bigger brother the Type 37 com- | thermistor are modified by the parallel R, so that th 

Linear and taper. 500 —position-element control. | net characteristic closely approximates, in reverse, the 

ohms to 5 megohms. — beneed Note the trim lines. | P0Sitive temperature coefhicient of resistance of the cop 

a Scien iin: Merinnent asain abil, per windings in the torque motor. The final result is a 

ized element you can bank on. Noth- constant resistance of the motor circuit regardless of the 

Rated at .25 watt for ing sacrificed in attaining smaller variations in the ambient temperature. The resistance Rf, 

Racer. Stanterd tops = gigs. is used to set the balance voltage of the regulator and 
at 30 and 70% of Write for literature. Let 


sae el aida acaraniat does not enter into the compensating circuit. 
The thermistors, which closely resemble ordinary 
34-in. iron washers in physical shape, are assembled with 
suitable mica insulating washers on a brass block which 
fits snugly against the torque motor shell. Before the 
assembly is applied to the motor, the paint is carefull) 
removed from the shell so that a good thermal contact 
will be made. Aside from this precaution, no particula: 
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These inexpensive, efficient artificial shoulders 
save metal and money on Wisconsin air cooled 
heavy duty engines. 

And in addition to saving money and metal, 
retaining rings save many costly hours in as- 
sembly time. Instead of the former wasteful 
practice of cutting down large shafts, you can 
redesign to groove smaller shafts and use these 
high grade steel rings. In your housings, too, 
rings will save money and improve your prod- 





will help 


ucts, your machines and your profits. 

Every product—metal, wooden or plastic—and 
every machine should be examined now to see 
where shoulders and collars can be redesigned 
to effect great savings by the use of steel retain- 
ing rings. 

Let us show you how they can do an efficient 
job for you on your shafts or in your housings. 

Write today for booklets on many types of 
National Retaining Rings. 
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care is required to apply the thermistor assembly. 

The great improvement in the operation of this regu 
lator can be seen in the two curves (Fig. 25). Curve I 
shows how the uncompensated regulator would vary 
with the ambient temperature as compared with the 
|compensated regulator. Both regulators were adjusted to 
maintain 75 volts when operated at a 24 C ambient. No 
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TEMPERATURE IN DEGREES CENTIGRADE 
Fig. 23—-Temperature compensation of copper, off- 
setting its positive temperature coefficient of resistance, 
is readily accomplished with thermistors. 


variations of balance voltage were discernable on the 
compensated regulator, as the curve shows. 

An unlooked for but welcome improvement resulting 
from the application of the compensating circuit is 
shown on Curve Il. When the uncompensated regulator 
has warmed up thoroughly, is adjusted for 75 volts, and 
is then allowed to cook. it will regulate at approximately 
70 volts when first energized. Also, as the curve shows, 
about 214 hrs. of operation are required before the regu 
lator operates at the desired voltage. The compensated 
regulator, however, drops only one volt when it cool: 
aad also requires only fifteen minutes of operation to 
return to its original operating voltage. 

This application clearly Tasitxates the ease with which 

| thermistor characteristics may be modified by combina 
tion with resistors of negligible temperature coefficient to 
| suit the requirements of the problem. An almost infinite 
number of different characteristics can be obtained from 
the variety of thermistors available in combination with 
|each other and with various networks involving ordinary 
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DIVERSITY OF DESIGN 


1 ALLIED’s 


HERMETICALLY-SEALED RELAYS 


These relays are designed to fit your specific applications 
and to fill your special requirements completely, but this 
is not all. 
When you specify ‘‘Allied’” you are sure to get a unit that 
is completely engineered as a sealed relay — not just 
equipment built around older types. Moreover these sealed 
relays are produced completely, from start to finish, in 
Allied plants, by one organization, under coordinated 
standards. 
These products have back of them a wealth of pioneering 
experience in the sealing of relays to protect them from 
dirt, moisture and many foreign substances or to prevent 
tampering or accidental damage to the working parts. This 
experience is today expressed in a completely organized 
sealed-relay division, using the most modern techniques 
and equipment including a specially designed sealing room 
where air temperature, humidity and cleanliness are scien- 
tifically controlled. 
There is wide diversity of design in Allied sealed relays. 
But of far greater importance are the benefits of experi- 
The photo above shows a cut-away view ence, complete engineering, and modern manufacturing by 
and completed assembly of Allied type one organization. Before you specify be sure to get all the 
SKHX-26 sealed relay with ten soldered facts about Allied relays. 
terminals individually color marked. 


ALLIED CONTROL COMPANY, INC. 


2 East End Avenue New York 21, N. Y. 
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THE HAMILTON SUPER-SENSITIVE TAPPING MACHINE 


Designed to meet the most exacting requirements 
of precision manufacturers. Patented power trans- 
mission permits centering of tap without cutting, 
and tapping to the very bottom of blind holes 
without tap breakage. Capacity from the smallest 
and finest tap to 10-32 inclusive. Silent and clean 
in operation. Our Bulletin T-47 gives full specifi- 


cations. Write for it today! 
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These new CTC terminal 
lugs for quick, easy, neat 
connections are typical of 
the broad line in midget, 
short, turret, double-end 
and split types . . . in sizes 
to meet widely varying 
needs. They're all strongly 
made of quality brass, heav- 
ily silver plated; yet they're 
free from surplus metal that 
would draw heat and slow 
down soldering Their tol- 
erances are uniform enough 
for automatic swaging. 
And, of course, like all 
CTC components and hard- 
ware, they're guaranteed 
for materials and work- 
manship! 

CUSTOM SERVICE 

Chances are you'll find 
the terminal lugs you need 
in the CTC standard line. 
It’s wise to check first. If 
not, CTC will custom- 
engineer lugs to your spec- 
ifications. A discussion of 
your requirements will not 
obligate you in any way. 


453 Concord Avenue, 


CAMBRIDGE THERMIONIC CORPORATION coniricce 38, mor, 














resistors.(25)) Fig. 26 gives one general and three simpli- 
hed thermistor temperature compensation networks and 
their characteristics. The particular network to be chosen 
for a specific application will depend upon the technical 
requirements and economic considerations. 

Another class of temperature compensation problem 
that arises is illustrated in Fig. 27 by the temperature 
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Fig. 24—Circuit used by Allis-Chalmers to compensate 
for the positive temperature coefficient of the copper 
windings of a torque motor. The negative resistance- 
temperature characteristic of the thermistor network 
combines with the characteristic of the copper to pro- 
vide a zero temperature coefficient. R, is used to set 
the balance voltage of the regulator and does not enter 
into the compensation problem. 
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Fig. 25—Characteristics of torque motor of Fig. 24. 


resistance characteristic of an electrolytic solution. Indus- 
trial Instruments, Inc., matched this characteristic over 
the temperature range from 20 C to 90 C to provide 
compensation in a test instrument. The curve was closely 
approximated by a two terminal series-parallel network 
consisting of a thermistor and three resistors of negligible 
temperature coefficient of resistance. The network and 
resultant characteristic are also shown in Fig. 27. 
Prevention of losses and reductions of fire insurance 
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HAND-SIZE 
50-OHM 


RESISTOR SHRUGS OFF 


35,000-WATT 





It is unbelievable that so small a resistor can carry 35,000 watts! 
But it actually happens, repeatedly, in the case of Ward Leonard Non- 
Inductive Plaque Resistors wound with Nichrome V wire — used 
in telephone carrier circuits operating through rural power lines. 


This is the story: Circuit breakers are installed in the power 
lines to protect them against “shorts” due to falling wires, etc. But the 
telephone carrier currents are blocked by the high impedance of the 
breaker solenoids. A low-impedance resistor is therefore used as a 
by-pass at each solenoid. 


When a “short” occurs, the resistor must be momentarily able 
to carry amperage far in excess of its normal rating, because mechani- 
cal lag prevents the circuit breaker from opening instantly. The same 
applies when lightning, or accumulated static charges, discharge to 
the ground. 


Tremendous strain is imposed upon the winding of the resistor 
during the instant of high current impact, yet it must stand up. 


To assure maximum performance and dependability, Ward 
Leonard uses windings of Nichrome V. This superlative Driver- 
Harris alloy sustains tremendous voltage surges without loss of 
characteristics, retains its superb stability in spite of severe thermal 
shock, stays on the job even though “jolted” again and again . . . when 
a breaker makes several attempts to restore an open circuit. 


Whatever your electrical resistance problems — conventional, 
unusual, or seemingly impossible of solution — send your specifications 
to us. We manufacture and draw the most complete line of electrical 
resistance alloys in the world. 
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Nichrome is Manufactured only by 


Driver-Harris Company 


HARRISON, 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
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Designed to protect telephone circuits that utilize power 
supply lines, this resistor, rated at 50 ohms and 125 
watts, is intended normally to carry a current of about 
1.6 amperes. In the event of short-circuit, however, it 
will tolerate 16 times this amperage, and a voltage in- 
crease producing 35,000 watts, for the fraction of a 
second required by a power line circuit breaker to 
operate. Cooling in less than a second after sustaining 
such an abnormal current impact, the winding, of .010 in 
diameter Nichrome V wire, remains unimpaired. In fact, 
this severe treatment can be administered for 3/100ths 
of a second per second for 3 successive seconds without 
damage to the resistor. Made by Ward Leonard Electric 
Co., Mount Vernon, N. Y. 
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Solenoid insulated with inorganic components and 
DC 996 Silicone Varnish operates continuously 
on o 32 volt DC system but is the same size as 
conventionally insulated solenoids operating on 
220 volt AC current. 


Increasing the power rating of electrical equip- 
ment without increasing equipment size is an old 
problem to the electrical engineer. And for 
yeors it has remained a partially unsolved 
problem because of the heat limitations of 
Class A and Class B insulation. Now, however, a 
complete solution is available in DC Silicone 
Insulation, the insulation that makes possible 
continuous operation of electrical equipment at 
temperatures as high as 500°F. 


Engineers of the Detroit Coil Company of 
Detroit know from experience how DC Silicone 
Insulation solves insulating problems. They were 
asked to build solenoids able to operate con- 
tinuously on a 32 volt DC system but using the 
same size frame as required for a solenoid 
operating on a 220 volt AC current. Ordinarily, 
a larger solenoid would be used, but in this 
particular application space was a_ limiting 
factor and the cost of a design change was 
prohibitive. 

Detroit Coil engineers solved the problem by 
building solenoid coils insulated with inorganic 
components and DC 996 Silicone Varnish. 
Although the conventional frame structure for 
alternating current was used, glass-silicone 
insulation made possible the 32 volt DC rating 
by permitting much higher operating tempera- 
tures. 


Dow Corning Silicone Insulation is also used to 
build motors, generators, and dry type trans- 
formers with the same rating but about one-half 
the size of conventionally insulated equipment. 
More information is given in Booklet No. G4-L. 
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rates by the use of control or warning devices designed 
around the properties of thermistors may many times 
more than offset the cost of these devices. Temperature 
alarm circuits utilize the volt-ampere relationship in addi 
tion to the temperature resistance characteristic. Volt- 
|ampere curves for fixed values. of C (dissipation con- 


te 
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TEMPERATURE 


Fig. 26—Thermistor temperature compensation net- 
| works: The general two-terminal network is (a) and 
| may consist of one or a combination of several net- 
| works of this type depending upon the requirements of 

the application. Simplified networks like (b), (c), or 


(d) may be adequate in many applications. 


stant) and constant ambient temperature appear as 
shown in Fig. 6. Where C is constant but ambient 
temperature varies, the voltage peak shifts, occurring at 
higher values of current and being of less magnitude at 
greater ambient temperatures. This variation of peak 
voltage with changes in ambient temperature can be used 
to operate control devices like relays and suggests a 
variety of applications such as lock-in fire detectors. 
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COTO-COIL’S 30 years of experience .. a 
modern plant . . latest equipment and skilled 


operators make it possible to produce coil 
windings promptly and efficiently. 


If your product calls for coil windings, we 
can serve you well. 


Send Us Your 
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houses, factories, storage bins, grain silos, etc. may be 
solved by simple alarm devices or sprinkler systems con- 
trolled by thermistors. The device could consist of a 
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Fig. 27—Thermistor network and _ characteristic to 


match temperature-resistance characteristic of an elec- 
trolytic solution. 


simple series circuit with alarm bell (or warning light) 
and voltage source, or it could actuate an automatic 
sprinkler system. When temperature increase lowered 
the thermistor resistance more current would flow, and 
the self-heating that resulted would decrease resistance 
still further. This locking-in feature of the thermisto: 
characteristic would keep the alarm ringing or sprinkler 
system operating until action was taken. 

The effect of the thermal conductance of the sur- 
rounding media on the thermistor’s characteristics has 
been mentioned. This effect leads to the use of thermis- 
tors as vacuum manometers, anemometers (Fig. 28), flow 
meters, high- and low-level liquid gages (as for oil in 
a crankcase, water in a storage tank, etc..), gas detectors, 
and similar applications. An interesting possible use ot 
the vacuum manometer is an inexpensive adaptation for 
determination of gas pressures in the manufacture of 
neon signs. Vacuum control is another function of 
thermistor manometers. V-550 (now D-176255 thermis- 
tor) manometers have been used to control a vacuum 
furnace used in the manufacture of electron tubes.(23) 
A relay and indicating meter, controlled by thermistor 
manometers, provides automatic switching that energizes 
tungsten heaters at a pre-determined vacuum level and 
turns them off again if that level is later exceeded, safe- 
guarding the heaters against burnout due to excessive gas 
pressure. 

Indirectly heated thermistors, in which temperature is 
controlled by current passing through a coil wound 
around the thermistor, have not been mentioned. These 
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DAYTON V-Belts supply power, withstand terrific vibrations, ignore sand, gravel 


Road building calls for foundations that are solid, 
compact and even. When coarse aggregate is used, fines 
must be solidly packed into the chinks and voids, and 
for the full depth of the base. 

A new machine, called the Vibro-Tamper, has been 
developed to do this important work faster, better and 
at less cost. Employing six 285-lb. shoes, each 16 inches 
long and 24 inches wide, it literally shakes and ham- 
mers the fines down into the coarse aggregate . . . at 
vibrating speeds ranging from 2800 to 3000 rpm! 

High speed, terrific vibration and abrasive conditions 
were the drive problems this manufacturer had to solve. 
He specified Dayton V-Belt Drives. First, for their 
ability to supply power efficiently at high speeds. 
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This is another example of how designers depend on 
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conditions. No matter what your drive problem, a 
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help you. Call your local Dayton office or write: The 
Dayton Rubber Company, Dayton 1, Ohio. 
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From air conditioning to washing machines . . . from hay 
blowers to stokers ... Mercury Clutches are solving start- 
ing problems of electric motors and gasoline engines. For 
electric motors they cushion the start and reduce the start- 
ing current needed. They provide overload protection as 
well as low voltage protection. Installed on gasoline 
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vent stalling under overload. Send for your copy of the 
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| Cas well as directly heated types) have found particular 








usefulness in automatic volume level or gain regulation 
of amplifiers and transmission networks. Since the heater 
and thermistor element are electrically isolated, the 
heater can be operated and controlled from remote loca- 
tions or from other circuits, which, in turn, vary the 
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Fig. 28—Anemometer using a V-560 thermistor. Circuit 
and results as given in OSRD Report No. 4629 (Dept. 
Bureau of Publications, Report No. 


PB 13102). 


of Commerce, 


thermistor resistance. This provides a convenient, simple, 
and effective method of controlling the gain and output 
of amplifiers or other devices. In many applications ot 
this type, compensation for ambient temperature varia- f 
tions has been secured by means of another thermistor 
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applied in the heater element circuit. 

Space does not permit discussion of all of the many 
possible thermistor applications that have been sug- 
gested. Their uses in communications circuits,’ calori- 
meters, power measuring devices, switching devices, con- 
trol or relays in motor starting devices, overload protec- 
tors, and many other fields are discussed in the various 
references listed at the end of this article. This list is 
not all-inclusive, of course, but a perusal of these sources 
will provide the design engineer with much helpful in 
formation. 

Flake-type thermistors are not in regular manufacture 
as are rod, bead, and dics types. Their principal use to 
the present time has been as infra-red bolometers for 
radiation detection and measurement. One particular 
advantage is their rapid response to temperature changes. 
The response time of a thermistor is determined by its 
heat capacity and heat dissipating capabilities—influ 
enced, of course, by its surroundings. Other factors being 
equal, the thermistor with a large surface area to volume 
ratio will heat or cool more rapidly; that is, its response 
time is faster. Flake thermistors, which are extremely 
thin strips of thermistor material, have very high surface 
area to volume ratios and respond to temperature changes 
more quickly than other types. Thermal time constants 
(see Table I) as short as 0.003 sec. have been attained 
with quartz-backed flake thermistors. The use of thermis 
tors as oscillators, for example, is closely allied with the 
thermal time constant. Experimental units have been 
developed which cover the audible frequency range. 
Future developments may provide thermistors with even 
shorter time constants. 

Many suggested applications are still in the develop- 
ment stage, and research and development of new rod 
bead, and disk types to meet changing requirements and 
new applications continues. Study is underway to ex 
tend the upper temperature limits and open up new 
fields for the application of thermistors at higher temper 
atures. At the present time there are natural maximum 
temperature limits beyond which the silver contact sur 
|faces, glass enclosures, or solder by which leads are 
|attached may begin to fail. Conservative ratings that 
|have been established for present types are given in 
Table II. The early solution of some of these problems 
will further extend the usefulness of thermistors. In 
addition, the economical and technical advantages gained 
from the application of these new circuit components to 
design problems continues to create demands for further 
investigation of their properties. 

The information contained in this article was obtained from 
a variety of sources. The author especially appreciates the con- 
tributions of the following: the Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis., and Gerald Loew for the descri 
tion of their application; the Barber-Colman Company, Rock. 
ford, Ill., for are provision of much interesting information 
and several illustrations; W. S. Gorrill of Hanson-Gorrill-Brian, 
Inc., Glen Cove, L. I., for the description of the infra-red 
temperature measuring instrument; the Siete Service Com- 
pany, Milwaukee, Wis.; Industrial Instruments, Inc., Jersey City, 
N. J. J. E. Tweeddale, Radio Division, Western Electric Com- 
pany, for many of the suggested circuits, characteristics, design 
data, and drawings; and engineers of Bell Telephone Labora- 
tories for their assistance in the preparation and review of the 
manuscript. 
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SULVER 
<—FACE 


<—SOLDER 


<—STEEL 
BACK 


MALLORY METHOD 


SILVER 
<—FACE 
<—NO SOLDER 


<—STEEL 
without overheating the contact. Safe operating temperatures BACK 


TheMallory method of bonding, shown in the sketch, eliminates 


the use of brazing solder, allowing higher currents to be carried 


are assured, and contact drop and heat development during the 


passage of electrical current are greatly reduced. 


By using silver only where silver is actually needed—on the 


surface —these Mallory contacts effect a saving of money. 


But, no less important, with each silver face bonded directly to steel, which eliminates 


the solder and brazing materials, the contacts are due for a better, longer operating life. 


MALLORY STANDARDIZED CONTACTS 


Best of all, these silver-faced contacts are part of a standardized line that can be con- 
veniently ordered from the Mallory Catalog. You can get them without delay—without 


the expense of special tooling. Send for a copy of the Mallory Contact Catalog. 


IT’S 5000 TO 1 THAT A MALLORY STANDARD CONTACT WILL MEET YOUR “SPECIAL” REQUIREMENTS 


In Canada, made and sold by Johnson Matthey & Mallory Limited, 
198 Clinton Street, Mount Dennis, Ontario. 


‘EET Ya 


‘ 


The only book of its kind in the 
world, this Mallory Contact Data 
Book contains everything you 
want to know about contact 
design, construction, applications 
and materials. Free to engineers 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA who write on company letterhead. 
$2.50 to others. 
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Three Design Considerations 
in Selecting Resistance Alloys 
(Continued from: page 120) 


|extreme precision work, ageing of the finished resistors 
at 150 C for 24 hrs is recommended to counteract a 
slight time instability and a hysteresis effect of about 
001 per cent in the temperature compensation curve. 

Tensile strength of Evanohm is higher than the other 
two alloys and it is also slightly stiffer. This is a de- 
| cided advantage from the consideration of winding 
| speeds, but somewhat of a disadvantage in winding flat 
forms or heavy gauges, as additional winding tension is 
required. 

One of the limitations of this new alloy is that, like 
all the nickel-chrome alloys, it is not readily soft-soldered 
especially when fluxes are limited to the common rosin 
type. In the finer sizes, no difficulty has been experi- 
enced, but in the heavier sizes, special cleaning of the 
parts to be soldered will be necessary. Where possible, 
/more corrosive fluxes are desirable, or joints may be 
| made by spot welding or brazing. 

When a high temperature coefficient is needed, the 
field is limited to the pure metals as alloying, while it 
increases specific resistance, decreases the temperature 
| coefhcient. The 30 per cent nickel-iron alloy and some 
nickel or copper base alloys with minor additions fall 
|into this group. 

While the table shows several metals in this group, 
the only important ones are nickel, copper and iron, 
with the use of nickel predominating. Other pure metals 
are used in specific electrical resistance applications in- 
cluding the noble metals where resistance to corrosion 
and oxidation may be the predominate requirements. 
Also mention should be made of the use of molybdenum 
as a high temperature furnace winding provided the 
winding is always in an atmosphere of pure hydrogen 
when above room temperature. 

However, of the group, nickel is the most important, 
primarily because of its high coefficient of resistance, 
actually the highest obtainable in any of the metals or 
their alloys. This property of nickel is also combined 
with that of its unusually good corrosion and oxidation 
resistance. It finds its main application in the field of 
temperature measurement up to about 500 C and com- 
petes with bi-metals where accuracy and reproducibility 
are the major requirements. It should be mentioned that 
since the Curie point or point of magnetic transforma- 
tion in nickel occurs at 362 C, the values of temperature 
and resistance change their proportionality at this point 


| 
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Hn Creiilng New CW 


AT THE 
1948 NATIONAL AIR RACES 


CLEVELAND, SEPTEMBER 4, 5, 6 


ee 


lofernational 


TROPHY RACE 


The National Air Races go International! In keeping with the 
world-wide spirit of these times, a new feature event of this 
year’s air race program will be the Tinnerman International 


Trophy Race. 


Pilots and planes of all nations will answer the starter’s flag on 
Saturday, September 4. As they roar around 7 laps of the 15-mile 
course, every part on every plane will be undergoing the severe 
test of all-out performance. From tests like this, aircraft manufac- 
turers have developed modern miracles of air transportation. 


The Tinnerman Trophy Race is a tribute to these manufacturers 
...a tribute paid by the producer of SPEED NUTS*, SPEED 
CLIPS* and SPEED CLAMPS*. These Tinnerman Fasteners, on 
military and commercial planes, are playing a major role in 
aviation’s great advancement. TINNERMAN PRODUCTS, 
INC., 2038 Fulton Road, Cleveland 13, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton « In England: Simmonds 
Aerocessories, Ltd., Treforest ¢ In France: Aerocessoires Simmonds, S.A., Paris. 


TINNERMAN (im) S2eed Mts 


Trade Mork Reg. U. $. Por. OF. 


FASTEST THING IN FASTENINGS MORE THAN 4000 SHAPES AND SIZES 
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CASE REPORT No. SO from a series of actual 
cases recording the successful application 
of BEAR DY-NAMIC BALANCING to Industry. 


BEAR BALANCER CLEANS UP 
DY-NAMIC UN-BALANCE IN 


WASHING MACHINE PARTS 


... and every other rotating body, weighing anywhere from 
4 oz. to 8 tons. Manufacturers in every line have successfully 
put Bear-Balancing to the task of eliminating vibration, 
noisiness and below-par performance due to Dy-Namic 
un-balance. Our case file most likely contains a case report 
covering your particular operation, too. Write for full details 
and the latest Bear Industrial Balancing Catalog. 
Bear Mfg. Co., Dept. £-13 Rock Island, Illinois. 











NGIN 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, rugged, inexpensive 
. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 









Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage — 
lation . . . For currents of .060 to 8.0 Amps . . . Hermetically 


sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


la Va CO., 56] Broadway, New.York 12,N.Y 
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EGULATORS 


and therefore calibration is not uniform over the entire 
temperature range. 

For temperature control possibilities a relatively high 
temperature coefhcient is needed, from 0.0002 to 0.006 
per deg C. This property has been applied not only in 
actual temperature measuring instruments but also to 
assuring unitorm color of your morning toast. In order 
to have uniformity, the tolerances and reproducibility 
are limited requiring that the alloy must be metal- 
lurgically stable beside having the required electrical 
and temperature characteristics. 


Magnetic Testing Symposium 
Features the 1948 ASTM Meeting 


(Continued from page 125) 


tests would be highly desirable. The development and 
practical use of such test equipment should be of par 
ticular value to the product designer as it would allow 
him to use magnetic materials with increased effective 
ness. 

In a paper of rather specialized interest, Theodore 
Zuschlag, Magnetic Analysis Corporation, dealt with 
nondestructive methods of magnetic testing in produc- 
tion inspection of steel products and in the steel indus- 
try. He discussed elements of both design and applica- 
tion relating to the special apparatus involved. Attention 
was called to the ultimate importance of these methods 
to the product designer through the availability of steel 
products of closer-controlled quality. 

ASTM Committee A-6 on Magnetic Properties pre- 
sented its report at the symposium. It was announced 
that an extensive revision of the Standard Methods of 
Testing Magnetic Materials (A34-47) is being planned 
under a new temporary subcommittee. 

Sponsored by ASTM Committee E-11 on quality con 
trol of materials, a symposium on the usefulness and 
limitations of samples brought out some provocative 
papers. It may be commented here that the problem of 
proper sampling procedures in relation to both accept- 
ance testing and quality control has not been as gen- 
erally recognized as its importance warrants. And the 
further relation to the specification of materials and 
components by the product designer is still largely to be 
explored. As a matter of fact, the use of scientific 
sampling procedures is more or less a development of 
recent years. 

A significant phase of this subject was treated by 
G. R. Gause, Bell Telephone Laboratories, in his paper, 
“The Amount of Inspection as a Function of Control of 
Quality.” His discussion dealt with the use of sampling 
procedures wherein “the amount of inspection or sample 
size depends upon the extent to which quality of prod- 
uct is satisfactorily controlled.” ‘The inspection results 
obtained on samples from successive lots of product are 
summarized in accordance with established methods to 
obtain a measure of the general level of quality and its 
uniformity from lot to lot. Whenever such summaries 
indicate a satisfactory state of control, reductions in the 
amount of inspection can safely be made. 

All statistical procedures for making the amount of 
inspection a function of the degree to which quality is 
controlled derive from a basic principle which can be 


* expressed as follows: The risk of accepting unsatisfac- 
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Geu-f#ar 
| ta this Duucau WMeter 
The makers of Duncan Electric Meters required an and the fact that it does not unravel at the ends 


insulation able to withstand soldering temperatures give extra value in our product.” 
up to 400° F. Read what they say: 


DEMAND 


See for yourself how Ben-Har speeds assembly 


“We selected Ben-Har Special Treated Fiberglas because it cuts without fraying; prevents insula- 
Tubing for the heater leads in our thermal demand tion breakdown because it combines toughness and 
meters because it withstands soldering on the lead flexibility. Knot it, twist it, pound it with a raw- 
wire without discoloration. Temperatures encoun- hide mallet—there’s no loss of dielectric strength. 






tered in the soldering operation are 300 to 400 you require an insulation with these extra 


antages, get a sample of Ben-Har without delay. 





. degrees F, The results are completely See 


“The smooth, attractive appearance 








TLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 


*k 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). “Fiberglas’”’ is Reg. TM of Owens-Corning Fibergtas Corp 








ee RE ne ee ee USE COUPON NOW:-——————-—---------------- 
Bentley, Harris Mfg. Co., Dept. M-25, Conshohocken, Pa. 
I am interested in Ben-Har Special Treated Fiberglas Tubing___._for____ i Bs 
(size) (product) Send samples, pamphlet and prices 
operating at temperatures of. "ro volts. Send samples so I can see for myself on other BH Products as follows: 
how Ben-Har will not crack in a bend, will not support combustion. C) Cotton-base Sleeving and Tubing 
ee (0 Non-fraying Fiberglas Sleeving 
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Accessib. lity 
Fast Assembly 
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[] Special Metals & Alloys 


Look to ALLEN HEAD SCREWS 
for the answer 


Write us direct for the ‘Allen Story” on any of 
the important fastening problems listed above. 







Where socket heads are 
not required forsafety and 
convenience, Allen offers 
a high quality, super- 
strengthsquare head screw 
in a broad range of stand- 
ard sizes. 












YORK, CLEVELAND, OETRON, CHICAGO, LOS ANGELES 





tory material through the use of a sampling plan de- 
pends not only upon tke particular sampling plan being 
used, but also upon the likelihood that unsatisfactory 
material will be produced. The various techniques and 
procedures described have the object of applying this 
principle on a quantitative basis, and as an established 
routine so that the need for any change in inspection is 
brought out immediately. 

Space does not permit detailed reports on other tech 
nical sessions of the meeting. It may be noted that a 
sessions on corrosion of ferrous metals brought out a 
rather spirited discussion questioning the justification for 
arbitrary accelerated corrosion tests. It was argued that 
|since they do not necessarily reflect actual service condi 
|tions, not all the elements of natural corrosion are 
equally affected by acceleration. Another criticism was of 
the indiscriminate use of Navy salt-spray tests for 
ordinary commercial service. 

A symposium on methods of testing sponsored by 
Committee E-1 covered the relation of speed to various 
tests. The desirability of reviewing ASTM specification 
as to speed requirements was discussed. Materials cov- 
ered in the papers included steel, magnesium-base alloys, 
and plastics. A paper delivered by Professor Albert 
G. H. Dietz, “Effect of Speed of Test Upon Strength 
Properies of Plastics,” presented the results of tests 
carried on as part of a research program at the Massachu- 
setts Institute of Technology under sponsorship of the 
Plastic Manufacturers Association. 

An interesting exhibit of apparatus for testing plastics 
materials was set up by the Bell Telephone Laboratories 
at the meeting of the Committee D-20 on Plastics. Some 
of the test data made available are reproduced herein in 
Figures 4 and 5. 

As a result of recommendations by various ASTM 
committees some 52 new tentative specifications and tests 
were approved and 70 existing tentatives are to be 
adopted as standards subject to the letter ballot. 

The annual Edgar Marburg Lecture was delivered by 
Dr. P. C. Aebersold, Atomic Energy Commission, on the 
subject of “Isotopes and Their Application in the Field 
of Industrial Materials. At a special press conference, 
Ds. Aebersold revealed that already some 40 companies 
and research institutions are now engaged in about 100 
research projects leading to the practical industrial ap- 
plications of radioactive isotopes. Important uses as 
process control tools have very far-reaching applications 
in the development of improved metals, chemicals, and 
other materials as well as production processes. 
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Motors used in Byron Jackson Submersible Pumps operate 
deep down in drilled wells... and have high-speed rotors of 
relatively small diameter and great length. Virtually inac- 
cessible after installation, they are built to work for long 
periods without inspection or maintenance. 

The motor requires a dielectrically strong insulating 
varnish, with high cohesion and adhesion properties. 
Tuffernell B-161 was selected for the job. 

Tuffernell B-161 dries uniformly into a hard, protective 
coating ... tough, not brittle. It remains stable at high curing 
temperature, minimizing air voids in the film... resists heat 
of Class B operating temperatures. Non-toxic solvent won’t 
attack wire enamels or previous protective coatings. 
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Tuffernell B-161 is one of a complete line of Tuffernell 
Insulating Varnishes .. . a type for every varnish insulating 
job. Each is formulated to meet specific requirements .. . 
job-proved in extensive field applications . . . backed by 
the Westinghouse guarantee. 

For information on Tuffernell Varnishes, call your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. J-06413 


@ Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


TUFFERNELL INSULATING VARNISHES 
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LAMINATION 
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Stamping & Assembly 
Facilities Also Available 


The four-station sectionally ground rotor and stator lamina- 
tion die shown here is typical of Crescent precision work. 
Motor and electrical parts manufacturers all over the country 
use Crescent lamination dies. Crescent supplies dies either 
from your blueprint specifications, or will design dies from 
your part prints. An illustrated folder—‘‘Specialists in Pre- 
cision”’—is available on request. Write for your copy today. 
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TRACING CLOTH 
FOR HARD PENCILS 


@ Imperial Pencil Tracing Cloth has the” 
same superbly uniform cloth foundation 
and transparency as the world famous 
imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
dean, sharp, opaque, non-smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines. It resists the effects 
of time and wear, and does not become 
brittle or opaque. 


IMPERIAL PENCIL 
fora drewingeorwet  "™ TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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» © Electronic Control of Thread Tension 
|{mproves Uniformity of Golf-Balls 


All top-grade golf balls made by United States Rubber 
Company are being wound with rubber thread, about 
30 yd per ball, with the tension closely controlled by 
electronic means. The thread is stretched to about eight 
times its original length, producing a permanent and 
constant pressure upon the ball center of about 2500 psi. H 
| The potential energy thus stored in the stretched thread } 
on each ball is approximately 310 ft-lb. 

The automatic winding device consists of a photocell 
connected to a system of amplifiers and relays. In opera- 
| tion, the rubber thread passes from a supply spool 
| through a tension adjustment mechanism and then over 
two guide wheels onto the ball being wound in the 
winding machine. The stretched segment of thread be 
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Frequency of light interruption is checked against a 

standard frequency and deviations control operation of 

tension adjusting mechanism to hold winding tension 
constant. 


‘tween the guide wheels is causd to vibrate, and the 
frequency or rate of vibration varies with the tension 
applied to the thread. As it vibrates, the thread inter 
rupts a narrow light beam, causing the photocell to 
generate pulses at the frequency of the vibrating thread. 

Since the frequency of vibration of the rubber thread 
| is dependent on the tension, the amplified pulsating 
‘current from the photocell compared with a frequency 
| standard will detect any deviation in tension. Deviation 
|in frequency is then used to make mechanical adjust 
ments necessary in the thread tension to bring the fre 
quency back to standard. In this way the tension in 
the thread is kept constant at a predetermined value 
| throughout the winding of the ball as the thickness and 
elasticity of the thread varies. 

Development of this electronic winding tension con 
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Circle © Bolts and Nuts . . . both standard 
and special . . . are produced by skilled bolt- 
makers with years of experience. This is re- 
flected in the finished appearance as well as 
the overall quality of these famous products. 


BUFFALO BOLT COMPANY 
North Tonawanda, N. Y. 
SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 











For Inverting D.C. to A.C... . 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models 








New Models 


AUTO RADIO 


VIBRATORS "a" BATTERY 


A Complete Line of Vibrotors . . . ELIMINATORS 
Designed for Use in Stondord Vibrator- For DEMONSTRATING AND TESTING 
Operated Auto Radio Receivers. Built AUTO RADIOS 


with Precision Construction, feoturing 
Ceramic Stock Spacers for Longer Lasting 
life. 


New Models . . . Designed for Testing 
D. C. Electrical Apporotus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, interference-Free Operation and 
Extreme Long Life and Reliability. 


OPN acceded (fA 














American TELEVISION & Ravio Co. 


MINNESOTA-U.S.A, 


| trol has made it possible to produce golf balls possessing 
|the same degree of resilience within quite close toler- 
ances. 

Incidentally, the center on which the rubber thread is 
wound in all U. §. Rubber _top- grade balls, is a bit of 
the silicone “bouncing putty” for which practical appli- 
|cations were being sought only a couple years ago. 



































**New Sound Reproducer 
| Utilizes Converging Walls of Room 


A new two-way sound reproducer, designed by Bro- 
ciner Electronics Laboratory of New York City, known 
as the Klipsch Speaker System, uses a horn for the low 
frequencies as well as for the high- frequency range. The 
low-frequency horn is folded in an ingenious manner, 
and uses the corner of the room as an integral part of 
the acoustic system so that, occupying only 14 cu ft of if 
space, it provides performance equivalent to convention 


ate 


' 





The Model 1A Klipsch Speaker System, showing how 

it fits into the corner of a room and utilizes the cor- 

verging walls and floor as an extension of the low- 
frequency horn. 





ally designed horns 8 to 16 times as bulky. The listener 
| is literally inside the loudspeaker. With both the high 
‘and low- frequency speakers coupled to horns, their rela 
|tive efficiencies are nearly equal. Thus, it is not neces 
sary to attenuate the high-frequency unit markedly to 
| match the low- -frequency output. 

The gain in efhciency permits the use of a relatively 
simple, high-quality triode amplifier of moderate cost, 
for most applications. Because of the horn loading, 
voice-coil excursion at low frequencies, even at full 
power, is extremely small. As a result, distortion is of 
the order of 1/100 to 1/400 of that of direct radiators. 

The non-resonant character of the speaker system af 
fords reproduction of transients without hangover; there 
is no resonant frequency in the bass range and bass in 
struments are clearly recognized. 
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Below .. . A Clarostat 
Wire-wound Potentiometer and Rheostat 


Product shown thru courtesy of 
Q [ A | : F CLAROSTAT MANUFACTURING CO., INC. 











To Lett —2 
Midget Size Clarostati as 
Potentiometer and RigGstat 4 
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CLAROSTAT “> CONTROLS SOLVE 


RESISTANCE PROBLEMS 


In fact, as Clarostat states it, “Clarostat is interested 
solely in resistance. This specialization is reflected in 
the personnel and material engaged in Clarostat pro- 
duction. Every worker, machine, operation represents 
the end result of over a quarter-century spent in learn- 
ing how to make quality resistors at mass-production 
prices." ; 



































When Metal Controls are Anchored 
in Plastic --They Stay Put! 


Plastic maintains a strong — and goodly- 
influence over Metal . . . especially when 
designed as base structures for complex 
circuit assemblies. 

Consolidated as a plastics production source, holds this 
company’s precision requirements in highest regard . .. 
for we, too, after many years of service have built our 
custom-molding reputation upon quality. For your prod- 
ucts, too, some plastic may help metal components to 
behave best — perform best! We'd be glad for the 
opportunity to discuss the possibilities with you. In- 
quiries invited! 


) Modern mold development encourages 

product designers to specify in plastic the 
most involved arrangement of levels, channels, 
holes, slots and recesses ... each precision- 
positioned so that when the metal com- 
ponents are assembled, thereto, they fit 
like a glove! 


NOTE PHOTOS HEREWITH 


They indicate what proven molding tech- 

niques can accomplish in small space. 

Both bases shown actual size. Featured 

; reference to letters “A” identify specially 
recessed channels for permanently 
positioning and accurately anchoring 

| multiples of metal terminals... Final assem- 

f blies are pictured at top of page. - 





NJEC N MOLDING 


Branches: NEW YORK, 1790 Broedway + CHICAGO, 549 W. Randolph St. + DETROIT, 550 Moccabees Bldg. + CLEVELAND, 46/4 Prospect Av. + BRIDGEPORT, 21! State Street. 
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in the thermostat field. E. J. Horton, now assistant to the 
president of Robertshaw-Fulton Controls Co., will assume 
the post of general manager of the Commercial and Indus- 
trial Division. 


Leo L. Helterline, Jr. has been appointed as general man- 
ager of Sorensen and Co., Inc., Stamford, Conn. He has been 
with the company since early 1946 when he joined the com- 


pany as a development engineer. He has since been senior 
engineer and chief engineer. 





































General William H. Harrison has been elected president and 
a director of International Telephone and Telegraph Corp. 
New York City, effective September 1. Colonel Sosthenes 
Behn, president and co-founder of the company, will continue 
as chairman of the corporation and chief executive officer. 
General Harrison was previously vice-president in charge of 
operations and engineering of the American Telephone and 
Telegraph Co. 





Dr. Haldon A. Leedy, acting director of Armour Research 
Foundation of Illinois Institute of Technology, Chicago, has 
been named director. He succeeds Dr. Jesse E. Hobson who 
resigned. 


J. ©. Reinecke, well-known industrial designer, has re- 
cently withdrawn from the firm of Barnes & Reinecke, Inc., 
which he established with James F. Barnes in 1934, to start a ig 
new firm at 720 North Michigan Ave., Chicago. Leo L. Helterline, Jr. B. A. Stiratelli 





B. A. Stiratelli has joined the Sales Service Laboratory of 
B. F. Goodrich Chemical Co., Cleveland. Mr. Stiratelli wil! 
head the laboratory electrical insulation and cable jacket de- 
velopment group. He was formerly with the chemical research 
department of the Bell Telephone Laboratories. 


George E. Power, senior project engineer of The Formic: 
Insulation Co., of Cincinnati, has been elected to membershi; 
in Sigma XI, honorary national research fraternity in recogni- 
tion of his research efforts in the laminated field. 


Ralph H. Maxson, president of the St. Paul Foundry an 
Manufacturing Co., St. Paul, Minn., has been elected chair- 
man of the board of directors of The W. L. Maxson Corp 
New York City. 





J. ©. Reinecke J. N. Candler Frank R. Kohnstamm was elected vice-president of Jack & 


; Heintz Precision Industries, Inc., Cleveland. Mr. Kohnstamm 
Among several important personnel changes at the Norge has been with the company since October 1947. 

Division of Borg-Warner Corp., Detroit, Mich., were the ele- 
vation of J. N. Candler to director of manufacturing and General Electric Co. has named Frank E. Golliher as pr: 
the resignation of I. H. Reindel, executive engineer. Mr. duction supervisor of the company’s plastics division, Pitts- 
Candler will have full charge of manufacturing, engineering field, Mass. Mr. Golliher came to the company in 1931. 
and quality in all Norge plants. He has been with the Norge 
and Detroit Gear Divisions of Borg-Warner in various en- The Electric Products Co., Cleveland, has elected R. W. 
gineering and manufacturing capacities since 1940. Mr. Rein- Helmig as a vice-president and director. Mr. Helmig has 
del has been with Norge and Detroit Gear since 1925. He been with the company since 1944. He had been previous!) 
was chief refrigeration engineer during the development of connected with Delco Products Corp. among other companies 


the rotary compressor unit of the Norge refrigerator. ; ; : 
, . g g A. L. McCarthy has been appointed as executive vice-presi- 


E. Wayne Everhart has been put in charge of the corrosion dent of the Eureka Division of Eureka Williams Corp. 
laboratory of the new Kaiser Aluminum Research Depart- Bloomington, Ill. He has been with Eureka since 1913. i 
ment of The Permanente Metals Corp., Spokane, Wash. He ; } 
comes to Permanente from the Glenn L. Martin Co. Prior Dr. K. J. Keating has been appointed manager of the 


to that he was in the Research Department of Aluminum Co. Smith-Davis Co., Los Angeles, a division of Maas & Wald 
of America. stein Co., Newark, N. J. Dr. Keating has specialized in the 


Edward G. Gray has been appointed as works engineer of 
the General Electric Co.’s laminated plastics plant in Cos- 
hocton, Ohio. Mr. Gray, with the company since 1925, joined 
the plastics division in 1928. 















The Industrial Horizon 







This issue of EvecrricaL MaNnuFacruriNnG goes to 
press somewhat earlier in the month than usual owing 
to an annual vacation period from July 16 to August 2. 
For this reason the regular review and interpretation of 
news developments, ‘ ‘The Industrial Horizon,” does not 
appear this month, as it would not be possible to cover 
the month’s developments with the usual completeness. 





Joseph Palma, Jr., industrial designer, has recently moved 
to 185 North Wabash Ave., Chicago 1. 



















W. D. Crouch, general manager of the Commercial and 
Industrial Division of the Robertshaw-Fulton Controls Co., 
Youngwood, Pa., has retired after 30 years of service. Mr: 
Crouch joined Robertshaw in 1918 when the company was 
known as the Robertshaw Theromstat Co. He is widely known 
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SPECIFY MACE? Velo] RRR GET THE BEST* 
OTT eel Ly a ena TTY 


(2 OR BETTER VOLTAGE CONTROL 


. PRACTICALLY 7. ELECTRICAL AND ELECTRONIC CIRCUIT 


= ' a 


Half-Shell 


j 


GRACOIL 


: eee ee eae) pa 
Low Voltage * 


WINDINGS 


Step Down-Up 


Coil assemblies include: 
Fully Enclosed Armature—Field—Choke 
Open-Type Fuse Mounting — Balance — Induction — 
Strap Mounting 
*Built to your Exact Specifications with | 9— "ley Selencid— 
Telephone Types—wound 
Top Quality Impregnations —Wax or Varnish | to exact specifications. 
Solve your transformer problem at the design stage by sending your 
b/p specifications to The Gramer Company. A complete line of “Gracoil” 
Transformers (listed below) await you, rated from a few watts up to 
several kilowatts. Each unit will meet your exact specifications, each is 
equipped with famous “Gracoil” windings which are expertly wound 
finished, shaped and proofed against weather, moisture and wear with 


Magnet—Reactance—Tim- 


wax or varnish IMPREGNATIONS OF THE HIGHEST QUALITY. We urge 


you — arrange for delivery of a production sample. Compare your 
“Gracoil” Transformer with any other. Select “Gracoil” Transformers 
for highest quality, better power delivery — dependability 


% Open-Type (Strap or bracket mounting) %* Half-Shell (1 or 2 shells) 
* Fully Enclosed * Filament %* Audio * Filter Reactors 
% Isolation * Step-Up %* Step-Down 


* Special Transformers 
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CONTROL 
TRANSFORMERS 


Heating & Refrigera- 
tion Equipment 

. Automatic Valves ... 
NOTE CAPACITIES AVAILABLE Fans & Blowers 
Sa Renn Amat and Other Relay Actu- 


Primaries — 115 Voits. ot 
Secondaries — 25 or 30 Volts. ated Devices 





@ Permit annunciator type wiring on secondaries . . . will 
not over-heat or blow fuses with secondary short circuited. 
Meet all Underwriter’s requirements for this type of service. 
@ Provide unusual flexibility in mounting . . . mounting 
plate fits all standard outlet boxes including 31/; and 4-inch 
round and octagon, and 4-inch square. Also available with 
standard mounting feet. 


Write for Catalog CPC-148 


PUA tae 


Division of Essex Wire Corporation 








From pole to pole and around the equator — you meet users of 
ESCO products. For nearly 50 years ESCO has made it a specialty to 
answer your needs for specially designed rotating electrical equipment. 
ESCO units — built-to-order generators, converters, dynamotors, 
special DC, AC, and universal motors — are dynamically balanced 
and individually tested under load conditions. Do not hesitate to send 
us your problem. ESCO will provide applicable data without obligation. 


ELECTRIC MOTORS + GENERATING PLANTS * GENERATORS 
ph MOTOR GENERATING SETS - DYNAMOTORS - CONVERTERS 
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paint, varnish, lacquer, and related fields. Prior to his ap- 
pointment with Smith-Davis, he was associated with several 
national organizations in executive capacities. 


Eugene W. Fuller has been elected vice-president of Shake- 
proof Inc., division of Illinois Tool Works, Chicago. Mr. 
Fuller has been with the company since 1928. 


John W. Apgar has been appointed assistant to the general 
manager of the coating division of Irvington Varnish & In- 
sulator Co., Irvington, N. J. He has been with the company 
20 years. 


J. A. Borden was elected vice-president in charge of the 
“Scotch” tape division of Minnesota Mining & Manufacturing 
Co., St. Paul, Minn. He has been with the company since 
1925. 





COMPANY BRIEFS 





Knox Porcelain Corp. has completed an extensive plant ex 
pansion program in Knoxville, Tenn., with the addition ot 
47,000 sq ft, and a new kiln representing an increased ca 
pacity of 250 per cent. The new addition is the fourth majo: 
expansion in a quarter of a century of operation. 


The B. F. Goodrich Co., Akron, Ohio, has announced the 
completion of its new research center at Brecksville, Ohio 
halfway between Akron and Cleveland. This new six-building, 
26l-acre center supplants research facilities that were located 
in the main plant at Akron. 


Plans for the construction of a complete new $10,000,00( 
manufacturing plant and headquarters office for the Lincoln 
Electric Co., Cleveland, has teen announced. This new plant, 
located at East 178th St. and St. Clair Ave., Cleveland, will 
provide about 25 acres of floor space. The new facilities will 
completely replace the company’s present plant 12818 Coit Rd 


Completion of a new chemical plant for the manufactur: 
of silicone materials at Waterford, N. Y., has been announced 
by the Chemical Department of the General Electric Co. 
The new plant has been in partial operation for about a year 
and is now ready to produce silicone materials at full capacity 
to meet a constantly growing demand by industry, according 
to G-E officials. The plant consists of six buildings and a 
chemical tank farm located on a 15-acre plot, and the cost 
has run into several million dollars. 


Ralph J. Hugh and Stephen J. Deitz, former sales director 
and application engineer of the Electronic Industrial Control 
Division of The Langevin Manufacturing Corp., New York 
City, have purchased this division. The industrial control 
devices manufactured by this division will be produced by The 
S. J. Deitz Co., also New York City. 


Fidelitone, Inc. has now become an affiliate of the National- 
Standard Co. and the direct factory representative for th 
latter company’s magnetic recording wire. Fidelitone, Inc. is 
now located at 1616 Devon Ave., Chicago. The Magnetic 
Recording Division of National-Standard is also located ther 


Durez Plastics & Chemicals, Inc., North Tonawanda, N. Y., 
has opened a new West Coast office at 3628 E. Olympic Bly 
Los Angeles 23, Cal. Evan E. Graham is in charge. 


ASSOCIATIONS AND SOCIETIES 


RMA Re-Elects Balcom 


Max F. Balcom, Sylvania Electric Products Inc., Emporium, 
Pa., has been re-elected president of the Radio Manufacturers 
Association for his second term. Other officers, directors and 
division chairmen were re-elected. The following three new 
division chairmen were elected: George M. Gardner, president 
of Wells-Gardner & Co., Chicago, chairman of the Set Divi- 
sion; A. D. Plamondon, Jr., president of the Indiana Steel 
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GENERAL ELECTRIC 


amenol*cord sets 
Ss" RONG: 


The plug is of high-strength plastic that won’t crack or 
shatter in normal use. The wire is in for good . . : 
won’t pull loose because it’s molded in. Prongs are of 
double strength, and are molded into the plug to keep them 
straight and true. 












RELIABLE! 


The insulation is hard-wearing Flamenol that won’t fray, 
and resists cracking and kinking. This tough thermo- 

plastic jacket resists oil, water, acids, and many other 
service hazards. The plug construction makes for easy 

gripping when plug is inserted in or removed from socket. 


0 Mbractive 


Flamenol cords are easy to keep clean, 
because the insulation is smooth and can be 
wiped clean in a jiffy. These smart cord sets 
are readily available in standard ivory or 
brown in 6-, 8-, and 11-foot lengths. Special 
colors and designs can also be supplied to 
individual specifications. 






















al 

he 

i We’ve made millions of sets for such appli- take advantage of this experience and service? 
ances as Clocks, lamps, fans, radios, business It’s ready to help you. Just tell us what you 

P machines, and other light-duty appliances. want, and we’ll tell you what we can do. Write 

— Many kinds are available from stock supplies to Section Q21-822, General Electric Com- 
for immediate shipment. Or, if yours is a pany, Bridgeport 2, Conn. srarave-mark rec. u.s. Par. oFF. 


um, 
rers 
and 
new 
lent 
jivi- 
steel 


special problem, we will be glad 
to work with you in designing 


and manufacturing one to your GENERAL oo ELECTRIC 


exact specifications. So why not 
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No. 18—A Product of 
Westinghouse Electric 
Corporation 


HEATED SURFACE 





The “Uni-Therm” is one of a variety of thermostats 
manufactured by Westinghouse Electric Company. 
It represents a typical use of Chace Thermostatic 
Bimetal in which close control of heat is essential, as 
in dishwashers, hot plates, ironing machines, irons, etc., 
from OFF to 550° F. The electrical circuit is entirely 
insulated from thermal action, as the bimetal ele- 
ment is in direct contact with the heated surface. This 
shorter heat path makes possible a uniform tempera- 
ture from no-load to full load. The makers stress six 
benefits of the “Uni-Therm”—low cost, permanence, 
compactness, sensitivity, simplicity and accuracy. 


As shown in the diagram above, heat causes bi- 
metal element A to bend upward, opening contacts 
B. Cooling re-establishes contact. Turning stem C 
moves contacts further from bimetal, thus requiring 
higher temperature to break current. The design of 
the actuating element for your own heat responsive 
device may present similar problems. Why not let 


Chace engineers suggest a precise answer! 


w. M. CHACE co. 


Manufacturers rf Thermostatic cael 


1608 BEARD AVE. +« DETROIT 9, MICH. 
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Products Co., Chicago, chairman of the RMA Parts Division; 
and T. A. Smith, RCA Victor Division, Radio Corp. of 
America, chairman of the Transmitter Division. 


IRE-RMA Rochester Fall Meeting 


The 1948 Rochester Fall Meeting of members of the Insti- 
tute of Radio Engineers and the Radio Manufacturers Asso- 
ciation Engineering Department will be held November 8 t 
10 at the Sheraton Hotel, Rochester, N. Y. This will mark 
the 20th anniversary of the meeting. 


Lee Heads AIEE 


The American Institute of Electrical Engineers has elected 
Everett S. Lee as president. Mr. Lee is chief engineer in the 
General Engineering and Consulting Laboratory of General 
Electric Co., Schenectady, N. Y. He has been a member of 
the AIEE for 37 years, and was recently vice-president of 
the Upstate New York-New England district. He is a member 
of the ASA, ASME, IRE, ASTM, and other engineering 


societies. 


National Farm Electrification 
Conference Scheduled 


The third annual National Farm Electrification Conference 
will be held November 17 to 19 at the Congress Hotel 
Chicago. Participating organizations include: AIEE, ASME 
American Washer and Ironer Manufacturers Association 
Canadian Electrical Manufacturers Association, NEMA, and 
Vacuum Cleaner Manufacturers Association. 


Stoker Manufacturers Elect New Officers 


The Stoker Manufacturers’ Association has elected the fol- 
lowing officers: Claude A. Potts, vice-president, U. S. Machine 
Corp., Lebanon, Ind., president; Howard E. Sill, vice-president 
Muncie Gear Works, Inc., Muncie, Ind., vice-president; and 
C. P. Meredith vice-president, Steel Products Engineering 
Co., Springfield, Ohio, secretary. 


ASM Issues New Handbook 


The new 1948 edition of the Metals Handbook has been 
made available by the American Society for Metals. This 
1444-page handbook is divided into four principle sections: 
(1) general; (2) ferrous metals; (3) nonferrous metals; 
(4) constitution of alloys. It is available at $15 per copy from 
the ASM, 7301 Euclid Ave., Cleveland 3. 


ASRE to Hold Annual Meeting 


The 44th Annual Meeting of The American Society of 
Refrigerating Engineers will be held December 5 to 8 a: 
Hotel Statler, Washington, D. C. 


Calendar of Meetings 


August 20-29—First Annual All-Electrical Exposition, 
Pan Pacific Auditorium, Los Angeles. 


August 24-27—Pacific General Meeting, American In- 
stitute of Electrical Engineers, Spokane, Wash. 


Sept. 7-9—Fall Meeting, American Society of Mechani- 
cal Engineers, Reed College, Portland, Ore. 


Sept. 13-17—1948 National Conference and Exhibit, 
Instrument Society of America, Convention Hall, Phila- 
delphia. 


Sept. 20-24—1948 National Technical Conference, IIlu- 
minating Engineering Society, Hotel Statler, Boston. 


Sept. 27-Oct. 2—Third National Plastics Exposition, 
Society of the Plastics Industry, Inc., Grand Central 
Palace, New York City. 


Sept. 30-Oct. 1— Fourth Annual General Meeting, 
Canadian Electrical Manufacturers Association, General 
Brock Hotel, Niagara Falls, Ont. 
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Keep 
Motors 
Working 

Preventing 

Burnouts 





A Klixon Protector, incorporated into the 
motor of equipment such as circulating 
pumps helps keep the unit operating by 
eliminating possible motor burn-outs. 

The Klixon Protector takes into con- 
sideration such motor destroying factors 
as overloading, low line voltage, poor 
ventilation ... anything that 
motor to overheat ... and prevents motor 
burnouts by cutting “off’’ the power 
should the motor become 
dangerously overheated. 


causes the 


ot a ae 


ON 


KLix 


Temporary overloads do not cause nui- 
sance tripouts. 

Regardless of the type of motor driven 
equipment you use, always specify and 
insist that your motor manufacturer sup- 
plies motors with built-in Klixon Protec- 
tors. Remember, too, Klixon Protectors 
keep transformers, solenoids, variable 
voltage transformers and other electrical 
equipment from burning out. 


SPENCER THERMOSTAT COMPANY 
108 FOREST STREET, ATTLEBORO, MASS. 





HERE'S HOW KLIXON PROTECTORS WORK 





CLICK ...IT'S OFF! 


When temperature within the equip- 
ment reaches danger point, KLIXON 
Protector snaps the power ‘‘OFF"’ 
preventing burnouts. 
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CLICK...ITS ON! 


As soon as equipment cools to safe 
operating temperature, the KLIXON 
Protector automatically snaps the 
power “ON” again. 
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Multiple pole—positive contact, 
features Ward Leonard 106 Relay 


An all-purpose relay, Ward Leonard’s 106 
Midget is designed for positive contact and 
long life. Solid floating contact support 
and compression spring loading assures 
positive contact with generous wipe usually 
obtained with individual flexible contact 
fingers. Normally closed contacts are free- 
floating for greater reliability. Available in 
a dozen or more multiple contact arrange- 
ments. 


Here is another example of Ward Leonard 
“Result-Engineering”’. By modifying a basic 
design, Ward Leonard can give you the 
results of a special... for the cost of a 
standard. 


Write for Bulletin 106. Ward Leonard 
Electric Co., 34 South St., Mount Vernon, 
N. Y. Offices in principal cities of U. S. 
and Canada. 


RHEOSTATS - RELAYS » CONTROL DEVICES 
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Elements of Electrical Engineering—W alter J. Creamer. Mc- 


Graw-Hill Book Co., Inc., New York. 344 pp. $4. 


| Covering the usual range of electrical engineering, the author 
| makes his presentations in terms of modern physics. The book 
| is designed as a college textbook but many a practicing and 
| design engineer, having graduated with the notion that one could 
utilize electricity but should not be expected to understand or 
explain it, could benefit from its perusal. The book opens with 
the structure of the atom and the concept of electricity as a phe 
nomenon of movements and inter-relations of electrons is carried 
throughout. Magnetism is described as the result of uncompen 
sated electronic spin and the alinement of domains. A discussion 
of the electric field leads directly into a study of dielectrics and 
capacitance. Finally, the last chapter is devoted to electronics, 
defined as dealing with free electrons in vacua or in gaseous 
media rather than in metallic conductors. There are many terms 
and abbreviations with which older engineers may not be so 
familiar but they are all defined. The author is head of the 
Department of Electrical Engineering, University of Maine. 


Two-Dimensional Fields in Electrical Engineering—L. | 
Bewley. The Macmillan Company, New York. 204 pp. $5.50 


This book deals with electrical fields which are actually three 
dimensional, at least, but the presentation of the subject is made 
with studies of plane sections. Hence the title which thus is not 
accurately descriptive. Electrical engineering grew up with a rap 
idly increasing fund of empirical knowledge but a great lack of 
understanding of the fundamentals. A considerable part of this 
lack was, and still is, represented by our ignorance of “the field, 
electrical and otherwise. For example, much of the confusion 
evident in the discussions recently printed in this publication 
under the title, “What Makes a Motor Run?” could have been 
dispelled if all concerned had a better concept of the electric 
field and its relation to the phenomena with which we are all 

This book aims to help in that direction. The 
treatment is mathematical — one needs bis calculus and differen 
tial equations — but the diagrams with which it is replete help a 
lot. An interesting procedure in analysis which is fully described 
is the method of images. An appendix entitled “Model and 
Analogy,” by Prof. Walter F. Hiltner, Civil Engineering Depart 
ment, Lehigh University, describes those important tools of anal 
sis. The author is Professor of Electrical Engineering, Lehig! 
University. 


more familiar. 


Greenwood, J! 
McGraw-H 


Electronic Instruments—Edited by Ivan A. 
J. Vance Holdam, Jr., and Duncan MacRae, Jr. 
Book Co., New York, 721 pp. $9. 


The 21st volume in the Radiation Laboratory Series, this 
measures up to the level of its predecessors in technical interest, 
precision of statement and wealth of data made available. These 
books are all repositories of parts of the knowledge and experienc: 
gained in war work at various laboratories in the United States, 
England and other countries. This is not a comprehensive re‘ 
ord of electronic instruments in general, but only of certain 
classes of instruments related to radar and similar techniques 
Four groups are covered — electronic analogue computers, instru 
ment servomechanisms, voltage and current regulators, and pulse 
test equipment. A fifth and final section of the book deals with 
design and construction of electronic apparatus. The book is 
written for engineers already well qualified in electronics and 

| higher mathematics. As a reference work it occupies, with ot! 
volumes of the series, a place of distinction. 


IES Lighting Handbook—Robert W. McKinley, Editor-in-Chict. 


Illuminating Engineering Society, New York. 850 pp. $7.00 


This first edition is indispensable for everyone with anything 
to do with the design, engineering or physics of light, lighting 
equipment, or utilization of light. For the first time basic rete 
ence material has been collected, edited, arranged and index 
for ready reference. The body of the book is presented in three 
divisions — reference, covering the caleasueie of illuminating 
engineering; applications in current practice; and manufacturers 

| data on representative equipment. 


ELECTRICAL MANUFACTURING 


> aro a 





A 

















YM 





Specifying springs and wireforms for exacting applications 
very often is a feverish task. In a substantial number of spring- 
buying plants specifications and purchases are made for springs 
that habitually include “fancy” and expensive design character- 
istics such as close tolerances, ground-ends, fancy hooks, etc. In 
many, many cases equally efficient but more economical springs 
could be used to do the job just as well. 

By calling in a specialist—the Lewis Spring Engineer—to 
diagnose the conditions and requirements of your spring applica- 
tions, it is possible to eliminate costly specifications that are not 
absolutely necessary because Lewis Spring Engineers are thor- 
oughly familiar with all phases of spring design and applicability 
to products. Time after time they have saved manufacturers 
thousands of dollars by recommending and supplying the most 
practical, economical springs and wireforms for the jobs to 
be done. 

To lower the unit cost of your products without lowering 
product quality, have a Lewis Spring Engineer give your products 
a spring checkup. There’s no obligation—and it may be sur- 
prising the savings he can make for you. 


LEWIS SPRING & MFG. CO. 
2646 NORTH AVENUE, CHICAGO 47, ILL. 


oO 






a PRECISION 
THE FINEST LIGHT SPRINGS AND WIREFORMS 
OF EVERY TYPE AND MATERIAL 
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Ward Leonard High Current Resistors 
light in weight, flexible in design, 
wide application 


Edgeohm, Loopohm or Barohm, Ward 
Leonard alloy ribbon resistors withstand 
shock. They are for high current applica- 
tions. To determine the type most suitable 
for a specific use—the resistance, maximum 
current, steps required, available space, vi- 
bration and other unusual conditions should 
be considered. 

This is Ward Leonard “Result-Engineer- 
ing”. So often, by slight modification of a 
basic design, Ward Leonard can give you 
the exact result you want—without the extra 
cost of a special. 

Write for Resistor Catalog. Ward Leonard 
Electric Co., 34 South Street, Mount Ver-: 
non, N: Y. Offices in principal cities of 
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“Certi-Crimp” hand tools, another 
AMP exclusive—absolutely assure 
a perfect crimp on every AMP 
solderless connection! 

It is impossible to make a ne connection, because 


fA 


O the “Certi-Crimp” tool must close completely before 
\> it will open for the next crimp. 
B V Operator fatigue or carelessness cannot take their 
toll on your production line—AMP “Certi-Crimp” 
( tools are their own inspectors! 


AMP “Certi-Crimp” Tools cannot be tampered 
with, or changed without obvious damage. Operation 
of the tool is unaffected by the “Certi-Crimp” feature; 
for over a year a sizeable number have given highly 
i satisfactory results in several industrial plants. 
Write today for your copy of Catalog Section 30-F 
for complete data on AMP “Certi-Crimp” Tools 
which are fully protected by Patents Pending. 


Tool Must Close C letel 
Refere 1t Will Onen For The AIRCRAFT-MARINE PRODUCTS INC. 
N ° I 1504 NORTH FOURTH STREET, HARRISBURG, PENNSYLVANIA 
= Crimp Sole Canadian esentative: 
F Manley & Sons, Ltd., 82 Adelaide St., E., Toronto. Ont., Canada 


“PRECISION ENGINEERING 7X M: 2 APPLIED TO THE END OF A wiRt™ 


co st-saving 








*Many of which are patented for your protection. 
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EVERLOCK wide chisel edges 


flexed under powerful 


GRIP / 
LIKE THIS! 


Stondord 80° Countersunk Stendard Internal 
EverLOCK EverLOCK 


Standard Internol-External Standard External For extra staying power, choose EverLOCK Washers. 
ian =e No matter how — or how often — your assemblies 
are subjected to vibration, strain, expansion or con- 
traction, the many wide chisel edges of EverLOCK 
Washers combine with powerful spring tension to 
effectively resist every conceivable loosening action. 
Illustration in circle gives photographic evidence of 
the extra gripping area provided by each of an 
EverLOCK’s many wide chisel edges. 


{ 


Other EverLOCK advantages include (1) speed and 


ease of application that save time and labor; (2) 
WBS E RS elimination of all hazards of stretched bolts and dis- 
tee wasneeg teat Was tae ebeC tortion of threaded parts. Write for full particulars. 


—— > : < on mbar 
5 ee 7 as : oa 
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Why designers favor Flamenol* cable: 





{AS 










iO. els ih 







ard finish makes it 


. h : 
Flamenol’s uuu cuts valuable min- 


easy TO PULL gh conduits OF ducts, 


: ily and easily throvg 
ial oa splicing iat off installation time- 
eas 








p Because Flamenol st 


easy TO STR or stripping tool, it sPe 


cleanly with knife 
and terminating. 





-. 


en a 


e 


ne Tl Lined 


tional 





Needing no addi 





ALL SPACE 4 ter permits 
~_ Easy TO nn = Flamenol's smaller diame 
. t- tive cove ’ . in _ 
a +, seven bright, Pe protective designs. neat wiring 
Flamenol comes 'n rds, to quicken space-saving 
EASY TO TRACE NEMA standares, 


coded per 


lors . : 
a ’ save installation time- 


circvit-tracing. 


AND THAT’S NOT ALL! Fire hazards are reduced because 
flameproof Flamenol cannot spread a fire... Replacement 
costs are cut, thanks to Flamenol’s exceptional resistance to 
acids, oils, alkalies, moisture, sunlight; and ozone... And 
Flamenol, in all standard constructions, is listed by UL 
for 80 C operation where exposed to air. 

Next time your designs call for wiring circuits up to 600 
volts, let a G-E engineer show you how this superior cable 
| can save time, trouble and cost. Call him at your nearest 
G-E office, or write for Bulletin GEA-4352. Apparatus Dept., 

| General Electric Company, Schenectady 5, N.Y. 





*Trade-mork Reg. U.S. Pat. Off. 


GENERAL @&) ELECTRIC 
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ignorance 


HERE’S hardly a man alive who will recognize 
this machine—or wants to. But to Ohio Electric 
engineers, it is a familiar customer’s product, repre- 
senting another successful Ohio Motor application. 
Pictured above, gentlemen, is a mortician’s em- 
balming machine—deluxe model—made by The 
Champion Company of Springfield, Ohio. Pressure 
averages 5 lbs. per sq. in. Flow of fluid can be varied 
from 2 to 15 oz. per minute. Valves automatically 
regulate pressure and flow. A 1/6 H.P. Ohio Split 
Phase Motor drives a gear type pump that main- 
tains pressure. 


OHIO GENERAL PURPOSE MOTORS — Supplied 
with ball or sleeve bearings; rigid base or 
resilient mounting. Speeds: 850, 1150, 1725, 
3450 R. P. M. Ratings: Capacitor from 1/20 
to 1 H.P.; Split Phase from 1/30 to 1/3 H.P.; 
Polyphase from 1/4 to 1 H.P.; Direct-Current 
from 1/20 to 3/4 H.P.; Synchronous from 
1/30 to 1/8 HP. 
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is bliss when it comes to this... 





THE OHIO ELECTRIC MFG. CO. 






















The Champion Company is designer and builder . 
of the world’s finest embalming equipment. Their 
use of Ohio Motors is typical of the way leading 
manufacturers have relied on Ohio for more than 
25 years. Make Ohio Electric your supplier of small 
motors too. 





5905 MAURICE AVENUE @ CLEVELAND 4, OHIO 
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ae OF THESE 
CTION PROBLEMS ARE You 
RS 


eS 





RADIO INSULATION» 


ES . 


os 
———— 


Looking for high insulation resistance, low radio- 

frequency losses, high mechanical strength, resistance 

to extremes of temperature OF humidity? Note the 
Grade XXXP-1. 








following properties of Taylor 
24 hour water ebsorption—1/16" thickness . - - 0.35% 
Loss Factor 108 cycles —after 24 hours in water . 0.12 
Dielectric Strength—1/16" thickness (V.P.M.) 
short imetestt.--*- °° 3 690 
step by step ae. Gs ee * 640 
Insulation Resistance 4 days at 90% R-H. 
96 F. (megohms) fs IR a 500,000 







CORROSION RESISTANCE 


For applications requiring high resistance t 

chemical action of acids and alkalies, plus hi : 7 
ee strength ... such as saneehs for sili 
. se ine Taylor Grades C-5 and L-5 (fabric ae 

elamine Laminates) are outstanding. For moderat 

concentrations of acids or weak alkalies, T ne y 
Grades C-4 and L-1 (fabric base Phenol satel aa 
are equally effective and cost less. ap 












EE acre, 






TRICATE SHAPES 





FORMING TO IN 





Grade C-7, adapts easily 
to compound curves, and other intricate shaping 
. yet retains all the desirable physical 


lor Grade C. Among these proper- 
exural, and impact strength; good 





Taylor Phenolastic Fibre, 







operations . - 
properties of Tay 
ties: high tensile, fl 
resistance to wear; 






dimensional stability. 


Tay 
_OR FIBRE comp 


L 
AMINATED PLASTICs: 


EL 
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Porcelain Parts from the Right Formula 


eer ELECTRICAL PORCELAINS are ver- 
satile because they are compounds in 
the true sense of the word. Ceramic re- 
search has profoundly increased the indus- 
The vari- 


ous ingredients—some sparingly used for 


try’s knowledge of ingredients. 


precise results—lose their individuality in 
the fusing process to form a uniform, ho- 
mogeneous compound having entirely new 
properties. 

Each compound is predictable. The 
properties are controlled to fit your precise 
Ingredients can be varied to meet 


The electrical 


needs. 
your physical requirements. 


properties are always there, inherent in the 
material itself. 

Special Electrical Porcelains will not rust, 
corrode, disintegrate, char or burn. They 
are strong, dimensionally accurate, and 
withstand arcing without injury. 

Manufacturers of Special Electrical Por- 
celains are ready and eager to meet each 
new demand of the electrical industry with 
a product that is custom-built for your 
specific applications. 

Submit your problem for a qualified 
opinion to any of the companies sponsoring 
this advertisement. 


Sponsored by these Members of the 


SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE 


AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO 


444-WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO 


937 GRANT STREET, AKRON !!1, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P O BOX 272, MACOMB, ILL 


KNOX PORCELAIN CORP 


KNOXVILLE | TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE 


EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE AND PLUM ST, TRENTON 5. N J 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET. FINDIAY, OHIO 


SQUARE D COMPANY 


6060 RivaRD STREET OETROIT II micH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE 


TRENTON 9. N J 


THE UNIVERSAL CLAY PRODUCTS CO. 


TSOL E. FIRST STREET, SANDUSKY, OHIO 


ow 


PORCELAIN KEEPS PACE WITH aia PROGRESS 
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RESISTS ... ozone, wear, sunlight, Wire and cable insulation made from Geon 
polyvinyl resins is suitable for industrial, 
manufacturing and utilities wiring. Where 


| water, chemicals and most other nor- 


| 
t 
| 


mally destructive factors. the best wire and cable insulation is re- 

‘ required, specify Geon by name. For infor- 
GIVES YOU .... 14 colors including mation regarding special applications, 
write B. F. Goodrich Chemical Company, 

NEMA standards. Department I-8, Rose Building, Cleveland 


15, Ohio. In Canada, Kitchener, Ont. 


PROVIDES ... more conductors for a 


given space. 
HAS. . . excellent electrical properties. 


IS . . . easy to draw, easy to strip. And 
is light in weight. 





B. F. Goodrich Chemical Company .......22:%.... 


GEON polyvinyl materials * HYCAR American rubber * KRISTON thermosetting resins « GOOD-RITE chemicals 
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Most buyers of s 

= TOVES... 

ae conductors acme 

— a and water. But Ties 

naan, y NEasbestus—the oe 
stus wire. it ADDS aan 


eee WATER HE 
ATERS 
ed, Buyers eee WAFF 
that the wir OLDS, and other 
te tants tha en nnatend re eppliances that 
¢ wire that gets oo heatin Produce heat, 
me, it’ 


all high aS utatio 
~quality a s your re 
Ppliances, ° m You are using th 
© best, 








CE-LEAD WIRE 


ALL-ASBESTOS 


d Colors 
ther appliances where high 


300-VOLT APPLIAN 


Two Types—Five Standor 
toasters and © 


SMOKELESS:—For hot plates, 
temperature and little moisture are encountered. 


MOISTURE-RESISTANT:—For electric ranges, stoves ond other appliances 
where both heat and moisture resistance are desired. 
Solid or stranded conductor. 18 A.W.G. to 8 A.W.G. 


TTT 


300-VOLT APPLIANCE-GROUNDING WIRE 
ALL-ASBESTOS 


Two Types—Smokeless and Moisture 


Recommended for grounding the metallic part 
‘oves to ground wire as required by the Nationa 
Stranded conductor. 14 A.W.G. 


-Resistant 
of electric ranges and 
| Electrical Code. 


st 


omnenee meen NEI Re 
een 





300-VOLT ELECTRIC-STOVE WIRE 
ALL-ASBESTOS 


-and-heat resisting impregnation. 
hot plates and other heating 


ering: Asbestos braid, with flame 
high as 200 ‘. 


g ranges, stoves, 
ating temperatures as 


Outer Cov 
Recommended for wirin 
appliances. Suitable for oper 
(392° F.) in definitely dry locations. 
Solid or stranded conductor. 


y a copy of our new illustrated ca 
e for Hot Spots’’ 


18 A.W.G. to 4 A.W.G. 
talog: 


| Let us send yo 
‘‘NEasbestus Wir 


| Oe Ald 
Wes dled MA 


Bias repeated heating and cooling 
without hardening, splitting or melting 


Withstands vibration and rough handling 


Resists grease, oil and water 





National Electric Products 
Pittsburgh 30, Pa, 


Corporation 
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8 OU ekine: vibratio 
—the inenitnenen 






H.P. for direct driving high-speed blowers, 


pumps, compressors. and like equipment _ - 


installed under conditions involving dust, 


SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL 
MOTORS te HP MOTORS MOTORS te 1500 HP BLOCKS 


; eAN COOLED 


13 OPER LEC I 
350 H.P. 
3600 R.P.M. 


(Specs. for Above) 
55°C Rise, Continuous 
3-phase, 60 cycle, 440 volts 
Full voltage starting 

Starting torque 
Pull out torque 
Full load current. .400 amps 


Locked rotor current 
2500 amps 


ERIE, PA. 


D.C. MOTORS M-G SETS 
te 1500 HP 
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One way that you cae cut your pro sistance from chemicals, alkalies, acids 
duction costs and improve product and fumes- It provides top erform- 
erformance is to General i d physical 
Laminated Tubing: 
By bonding * thin layet of silver, OF 
other precious metal, only where it’s 
needed, t© inexpensive base metal, from flat st 
General plate Laminated Tubing shaped tubin . 

ives yOu precious metal pet the right shape 
at substantially lower cost than soli 

recious metal This enables you to 
reduce yOur fabricating costs, increase 
your profit. apes n practically 
Versatile General Plate Laminated ‘nated metal combination de- 
Tubing gives you high corrosion fe ired. Wri information. 


GEN 
ERAL PLATE DIVISION 


30 of Meta 
FOREST ae and Controls Cor 
, ATTLESORO ae 
: SSACHU 
SETTS 


50 Churc 
h St ’ New 
: York, N.Y 
AUGUST 1948 » © 205 W. Wacker Drive, Chi 
’ jcago, Il. © 757 W. Third St ; 
- Thir 
7 Mansfield 
|, Ohio e 36 
Eastern Av 
e., Pasadena 
, Calif. 


Il 
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Heat-proof. As the above demonstration shows, 
Quinterra Electrical Insulation can be brought to 


bright-red heat in an open flame without igniting 
or melting or deteriorating. 










Thin and highly flexible, ——— 
is readily adapted for use — 
mercial wire-covering Tae: 
Furnished in tape and roll -~ P 
from %" to 36" wide and in thic 
nesses from 1% to 20 mils. 












© mm pM ARVitic 





vat.2 DUCT 
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ELECTRICAL INSULATIO 


a new, heat-proof, inorganic asbestos-base 


dielectric... extremely thin and flexible 


Deterioration of insulation due to heat has long 
been recognized as the major limiting factor in 
the life of electrical equipment. Quinterra Elec- 
trical Insulation, a product of Johns-Manville 
research, now offers designers and manufac- 
turers a practical solution to this problem of 
insulation failures at elevated temperatures. 


Quinterra is immune, even to bright-red heat. 
Its insulating efficiency remains unimpaired by 
prolonged high temperatures . . . actually in- 
creases slightly with rising temperatures. At 300° C., 
its dielectric strength approaches 400 V.P.M. 
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Even at 800° C., a temperature ruinous to the 
dielectric efficiency of any other flexible insula- 
tion, Quinterra withstands 100 V.P.M., while 
displaying superior mechanical and heat-dissi- 
pating qualities. 


Quinterra’s unique properties 
confirmed by test and usage 


Quinterra has undergone extensive testing for 
several years .. . in both laboratory and field .. . 
and as an actual production material in a large 
number of commercial transformers. 


Results—(1) Four years of industrial operation 
in arc-welding and distribution service without 
deterioration. (2) In standard aging tests, ‘Quin- 
terra suffered no decrease in tensile strength 
after 710 consecutive days at 175° C. In compari- 
son, cellulose materials were charred to cinders in 
a few hours, while standard commercial asbestos 
papers lost 90% of their tensile strength in less 
than 90 days. (3) The dielectric strength of Quin- 
terra remained constant throughout the tests. 


Quinterra’s thermal stability, coupled with its 
thinness and extreme flexibility, also enables de- 
signers to realize hitherto unattainable space and 
weight economies, as well as material cost sav- 
ings. Your inquiries concerning this unique 
electrical insulation are invited. For samples and 
complete information, address Johns-Manville, 
Box 290, New York 16, N. Y. 





th 
een 


There’s been a tremendous new ad- 
dition at the Knox Porcelain Corpor- 
ation — 47,000 square feet of steel 
and concrete structure . . . . another 
modern oil-fired kiln representing in- 
creased capacity of 250%. Kiln No. 
2 will be used to produce Pin-types, 
Guy Strains, Spools, Suspensions, 
Transformer and Capacitor Bushings 
and Fuse Boxes. Kiln No. 1 will be 
used to produce additional Wiring De- 
vices, Neon, Standard, House Brack- 


ets and other Insulation. 


NEW ADDITION 


You are invited to visit and inspect 
the expanded Knox plants and see 
how quality electrical porcelain is 
made. Only the finest materials ob- 
tainable are used, and production is 
followed, checked and controlled every 
step of the way by 4 qualified ceramic 
engineers. Knox products are built to 
conform to Underwriters’ Laboratories, 
NEMA and REA specifications. Send 
for descriptive literature. Main offices, 
500-700 Mynders Avenue, Knoxville 


11, Tennessee 


BRANCH OFFICES IN ALL PRINCIPAL CITIES 
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Your production line is the life-line of your busi- 


ness — give it the protection of Federal’s safe 


combination! Let us demonstrate to you how 


your product can be made more rapidly, more 
economically and better in quality by installing 
the right Federal welder, the right Warco press, 


or special machines to suit your requirements. 
Write or phone us today! 


RESISTANCE WELDERS FOR EVERY APPLICATION 
ALL TYPES OF SPECIAL MACHINERY 
Plastic FROM 50-TON OBI TO 2000-TON DOUBLE ACTION 


~fedevral~ @larco 


Press 
WELDERS PRESSES 
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Micury Husky Contracts 
FOR A LITTLE FELLOW! 


SPECIFICALLY 
ne O°) 3 2 
FOR YOUR 
APPLICATION 


STRUTHERS-DUNN 
MIDGET RELAY 1HXX36 


ACTUAL SIZE 


CONSERVATIVELY RATED 
AT 15 AMPERES, 
115 VOLT AC. 


This little relay, only 17” x 234,” x 2” is made for Hundreds of other Struthers-Dunn Midget Relays in both 
trouble-free performance on a long list of heavy-duty AC and DC types are available for practically any control 
comrol applications. Single-pole, single-throw, double- need. Small as they are, however, in no case have de- 
break 34” diameter fine silver contacts. Underwriters pendability and durability been sacrificed merely to 
approved. obtain compactness. 


OTHER POPULAR STRUTHERS-DUNN MIDGET RELAY TYPES 


58DXX ‘ 1XXB12 1XBA 
4-pole, normally. ™ 2-pole, normally- 3-pole, DT, nor- 
open contacts. closed contacts, mally-closed con- 
removable mount- tacts. 
ing. 


THXX 
1-pole, normally- 
open contact. 


STRUTHERS-DUNN 


5,348 RELAY TYPES 
STRUTHERS-DUNN, INC., 150 N. ISTH ST., PHILADELPHIA 7, PA, 
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heres the 
NEW PROTECTIVECOATING | 4 


MARVINOL VR-10, the versatile vinyl resin, 
offers superior stability in protective coatings from 
raincoats to jackets and coatings for wire. Here are 


some of the advantages it offers you... 


MORE STABILITY .. . In processing and in end pro- 

' i ’ A 
ducts, Marvinol offers you greater stability . . . superior 
resistance to heat, light, oils, acids, aging, wear and 
other normally destructive forces . . . more positive 
flexibility in low temperatures. High molecular weight 
gives Marvinol coats and jackets extra toughness and 


“ a 
dryness. 


MORE VERSATILITY . . . Marvinol is easy to 
formulate for extruding, injection molding and many 

other processes . . . it’s among the most versatile vinyl 
resins. Wire coatings made from Marvinol may be brilliantly 


or delicately colored . . . are easily cleaned. 


MORE UNIFORMITY .. . Marvinol resins are a development of 

Martin research and Martin’s quarter-century of plastics experience. Pro- 

duced in the world’s most modern chemical plant, they assure unexcelled uniformity. 

The Glenn L. Martin Company does not compound or fabricate in the plastics field. If you 

make or coat wire, our sales engineers and customer service laboratory offer full technical 
cooperation. If you buy or use finished wire, write to Chemicals Division, Dept. E-8, The Glenn 


L. Martin Company, Baltimore 3, Maryland. 


o 


RESINS, PLASTICIZERS AND STABILIZERS PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY + AN INTERNATIONAL INSTITUTION 


“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN.” 
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Guide to Buying 


ASCO eca mare 


ae IN) 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 


Director, 


Reader Service, 


Electrical Manufacturing, 


if either 


product or company information sought is not found here. 


ADHESIVES 
Ambroid Co. 
Mass. 


Armstrong Cork Co., 
caster, Pa. 


305 Franklin, Boston 10. 


9503 Arch, Lan- 


AIR POWER DEVICES 


Mead Specialties Co., 4114 N. Knox Ave., 
Chicago 41, Ill. 


ALUMINUM 


Aluminum Company of America, 
Gulf Bidg., Pittsburgh 19, 
“Al oe 


Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N. : 


2179 
Pa. 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., 
Conn. ‘“Anaconda.”’ 

ae one Co., inc., 113 Astor, Newark 
5, N. J. 

Bridgeport Brass 


Co., Bridgeport 2, 
Conn. (Copper.) 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours & Co., Inc., E. I., 
Electro-Chemicals Dept., Wilmington, 
Del. 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N. Y. 

General Plate Div., Metals & Controls 
Corp. Attleboro, Mass. (Silver. Gold.) 

Handy & Harman, 32 Fulton, New York 
7, N. Y._ (Silver.) 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave., Philadelphia 46. Pa. 
“Elephant Brand’ 

Revere Copper & Brass. ine. 230 Park 

Cona. 


Waterbury 89, 


Ave., New York 17, N 
Seymour Mfg. Co., Seymour, 


ASBESTOS SLEEVING. 
and Tape, Asbestos. 


See Sleeving 


BALANCING MACHINES 

Bear Mfg. Co., Dept. E13, Rock Island, 
ml. 

Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BALLASTS FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
Hoover Ball Bearing Co., 
Mich. 
SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 
Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 50, Ill. 


Ann Arbor, 


BASES, 
Bases. 


MOTOR. See Motor Slide 


BATTERIES, DRY 


Mallory & Co., Inc., P. R., 
6, Ind. “Tropical.” 

National Carbon Co., 
New York 17, N. Y. 

Radio Corporation of America, Com- 
mercial Engineering, Section ER 71, 
Harrison, N. J 


Indianapolis 


Inc., 30 E. 42nd, 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 8S. Mil, New 
Castle, Pa. Steel or Bronzed Backed. 

Moraine Products Division of General 
Motors, Dayton, QO. (Steel-Backed). 
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BEARINGS, BALL 


Landis & Gyr, Inc., 
York 11, N. Y. 
Miniature Precision Bearings, 

Keene, N. H. 
New Departure Div. General 
Bristol 1, Conn. 
Norma-Hoffmann Bearings Corp., Dept. 
H, Stamford, Conn 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
Federal Bearings Co., Inc., Poughkeepsie, 


(Miniature) 
104 5th Ave., New 


Inc., 


Motors, 


N. . 
Hoover Ball 
Arbor, Mich 
Jack & Heintz Precision Industries, 
Cleveland 1, O. 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
New Departure Div., General Motors, 
Bristol 1, Conn. 
Norma-Hoffmann Bearings Corp., Dept. 
H, Stamford, Conn. *‘Cartridge.”” 
SKF Industries, Inc., Front & Erie 
Ave., Philadelphia 32, Pa 
Timken Roller Bearing Co., Canton 6, O 


BEARINGS and BUSHINGS, BRONZE 

Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. J., ‘‘Bound Brook,”’ 
**Compo.”’ 

Bunting Brass & Bronze Co., Toledo 9, 


and Bearing Co., Ann 


Inc., 


Water- 
New 
Steel) 


Inc., Indianpolis 


Long 


Chrysler Corp., 


Bearing Co., 


570 Mill, New 


General Motors, 


Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Johnson Bronze Co., 570 8. Mill, 
Castle, Pa. (Bronze on 
**Leadoyl.”’ 

Mallory & Co., > Be, 

6. Ind 

Moraine Products Div., General Motors, 
Dayton, O 

Morganite, Inc., 3302—48th Ave., 
Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, 0 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 
“Elephant Brand.’’ 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 415, Chicago 6, Ill. 

BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING (Powdered 
Metal) 

Amplex Mfg. Co., Dir., 

Detroit 31, Mich. 

Bound Brook Oil-Less 
Bound Brook, N. J. 

Johnson Bronze Co., 

Castle, Pa. 

Moraine Products Div., 
Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randa:l] Graphite 

W. Lake, Dept. 


Bearings, Inc., 609 
415, Chicago 6, Tl. 


BEARINGS AND’ BUSHINGS, 
METALLIC 


General Electric Co., Plastics 
Chemical Dept., 1 Plastic Ave., 
field, Mass. ‘“Textolite.”’ 

National Carbon Co., Inc., 
New York 17, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Ryerson & Son, Inc., Joseph T., Chicago, 
Tl 


NON- 


Div., 
Pitts- 


30 E. 42nd, 


Tavlor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 
backed) 


Lord Mfg. Co. Erie, Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., 


(Rubber- 


Valparaiso, Ind 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Bosto 

27, Mass. ‘‘Hydron.’’ — 
BELT DRIVES. See Drives, 


BENDERS, BRAKES and 
(For Die-Less Duplicating) 
O’Neill-Irwin Mfg. Co., 309 Eighth Ave.. 
Lake City, Minn. “Di-Acor.”” 


BERYLLIUM COPPER (Rod, 8 
Tu yire) ” a 


V-Belt. 
SHEARS 


Beryllium Corp. Reading 5, Pa. 

wy My Co., Inc., P, R., Indianapolis 
» ind. 

Riverside Metal (Co., Riverside, N. J. 


BIMETALS. See Thermostatic 
Bimetals. 


BISMUTH ALLOYS 


Cerro De Pasco Copper Co Dept. 5, 
40 Wall, New York 5, x ° ” 

BITS, SCREW AND BOLT. 
Screw Keys & Wrenches. 


BLADES, FAN 
Barber-Coleman Co., Rockford, Il. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn 
Norma - Hoffmann Bearings Corp., Ham- 
ilton Ave., Stamford, Conn. 
Randall Graphite Bearings, 
= lake St., Dept. 415, 
SKF Industries, 
Ave., 


See Socket 


Inc., 609 
Chicago 6, 
Inc., Front St. & Erie 
Philadelphia 32, Pa. 


BLOCKS, 


TERMINAL. See 
Blocks 


Strips, 
and Boards, Terminal 
BLOWER WHEELS. See Wheels, 
and Blower. 


BLOWERS. and Blowers. 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See 
Metal. 


BOXES 


See also 
Shipping. 


Rathborne, Hair & Ridgway Co., 
W. 2lst Place, Chicago 8, Ill. 
Wirebound Box Manufacturers. Assn., 
we 1840, Borland B:dg., Chicago 


BRAKES, BENDING. 
Brakes and Shears. 


BRASS, BRONZE AND COPPER 
All Commercial Forms 
(For Wire, See Wire 

Bare) 


American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda."’ (Also Tobin Bronze, 
Chromium Copper and Selenium Cop- 
per Alloys). 

American Nickeloid Co., 
(prefinished), 

Bridgeport Brass Co., Bridgeport 2, 
Conn, (Also “‘Duronze’’ Silicon Bronze 
and Aluminum A/loys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
O. (Bronze Bars). 

Chase Brass & Copper Co., 
bury 91, Conn. B 


Fan 


See Fans 


Cabinets, Sheet 


and CRATES, WIREBOUND 
Containers, Packaging and 


1440 


See Benders, 


and Cable, 


Peru 3, IIL 
**Nickeloid.”’ 


Inc., Water- 


Driver Co., Wilbur 150 Riverside 


Ave., Newark 4, N. J 


Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N. Y. 


Copper rodu 3 

27, (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, New 

Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 
mye Soe. Inc., 113 Astor, Newark 
Caliite’ Tungsten Corp., 547 — 39th, 


Union City, N. J. 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
General Plate Div., Metals and Controls 
Corp., Attleboro, Mags. 
Handy & Harman, 82 Fulton, New York 
7, N. Y. “Easy-Fio,”’ ‘‘Si:-Fos.” 
Mallory & Co., Inc., P. R., Indianapolis 
. Ind, 


BRAZING DISCS, RINGS and 
WASHERS 


Angie Brass Co., Waterbury 88. 

onn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

eney 7 ee, 82 Fulton, New York 


BRONZE. See Brass, Bronze & 
per; also Phosphor Bronze. 


BRUSHES: CARBON, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S 
52nd Ave. Cicero 50, Ml. ““BBB.’’ 
Morganite, Inc., 3302—48th Ave., Long 

Island City 1, N. Y. 
National Carbon Company, 30 E 
Rd.. 


Cop- 


GRAPHITE. 


Inc., 
42nd, New York 17, N. Y. 
Ohio Carbon Co., 12508 Berea 

Cleveland 11, O. 
Speer Carbon Co., St. 

‘*Muftifiex.”’ 

Stackpole Carbon Co., St. Marys, 
Superior Carbon Products, Inc., 

George Ave., Cleveland 5, O. 
Westinghouse Elec. Corp., P. O. Box 868. 

Pittsburgh 30, Pa. 


Marys, Pa 


Pa. 
9115 


BUSHINGS 
BEARING, see Bearings and Bushings 
COMPOSITION see Plastics - Custom 
FIBRE, see Fibre, Vulcanized 
GLASS, see Glass, Technical. 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 
United-Carr Fastener Corp., Dept E-2. 


Cambridge 42, Mass. 
Cuyahoga Spring Co., 10270 Berea Rd.. 
Creveland 2, O. “Snap Clip.”’ 


SHEET METAL 
Housings, Panels, 


CABINETS, 
Chassis, 
Tanks) 


Lyon Metal Products, 239 Monroe 
Ave., Aurora Ill. 

Overly-Hautz Co., 11500 Madison Ava 
Cleveland 2, O. 

Riester & Thesmacher Co., 1256 W. 25th 
Cleveland, O. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass, ‘“‘Presteel.’’ 


(Boxes 
Racks 


Inc., 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR- 
NESSES. See Marnesses & Assemblies. 
Wire. 


CAMBRIC, VARNISHED. See Fabrics. 
Insulating. 


CAPACITORS 


Aerovox Corporation, New Bedford, Mass 
Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa., *‘A-MP.”’ 

Electric Auto-Lite Co., Toledo 1, O. 

Federal Telephone and Radio Corp.. 
Dept. F-416, 100 Kingsland Rd.,. 
Clifton, N. J. 

General Electric Co., Section H668-57. 
Apparatus Dept., Schenectady 5, N. Y. 
‘*Lestrofilm.’’ 

Mallory & Co., Inc., 


, Ind. 

Sprague Electric Co., 
Mass. 

Stackpole Carbon So., St. Marys, Pa. 


Tobe Deutschmann Corp., Norwood, Mass. 
“‘Tobe,”’ ‘‘Oil-Mites.”’ 


P. R., Indianapolis 
North Adams, 


AND GRAPHITE: (Con- 
Electrodes Anodes, Bearings, 
Plates, Plungers, Rings. 


CARBON 
tacts, 
Discs, Piles, 
Seals, etc.) 
(See also brushes: Carbon. Graphite, 

Metal-Graphite) 


Becker Brothers Carbon Co., 3450 8 
52nd Ave., Cicero 50, Ill. “BBB.” 


Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 

National Carbon Co. Inc., 30 E. 42nd, 
New York 17, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, O. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

CASTINGS, ALUMINUM See also Cast- 
ings, Die. 

Alumicast Corp, 1515 N. Kilpatrick, Chi- 
cago 51, Ill. 


ELECTRICAL MANUFACTURING 










Improve Performance with 


WESTERN 


Just A Few Felt Tasks! 


= Eh sa A Superior Material 
ae CLC Ty 























@ Mounting instruments 
e Isolating vibration 

@ Filtering air and liquids 
@ Retaining lubricants 


@ Padding, sealing, packing 
grinding and polishing 
gaskets, channels, etc. 


e Exclusing, dust, fumes, etc. 


Felt may or may not be a component part of your 
product. But if it is, be sure it is Western Felt, proved 
superior for thousands of tasks by “Blue Chip” in- 
dustrial users. Western Felt is not “just felt.” It is 
more carefully compiled and processed to your most 
rigid specifications. Die cutting is held to the closest 


limits possible. In whatever way employed, Western 





Felt will add materially to improved performance. 


Western Felt engineers are anxious to extend their 


Acacia Synthetic Products Division. Processes cooperation. 
synthetic rubber and plastics in sheets, 
extrusions and molded parts. 


WESTERN FELT WORKS 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
Branches in All Principal Cities 
LARGEST INDEPENDENT MANUFACTURERS AND CUTTERS OF WOOL, HAIR AND JUTE FELTS 
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Illustrated are a few of the many Comar relay developments. 
offers a wide range of types for AC or DC up to 220 V. 


eee ce meee ce Pe ee ee ee ee ee ee 


Comar 
In contact 


combinations up to 4-pole, double-throw. Contact current cap. up to 


15 amp., 


115 V. AC, non-inductive. Also special types 


“custom built’ 


to meet exacting requirements. Write: 


COMAR ELECTRIC CO. 


MANUFACTURERS OF ELECTRICAL CONTROL DEVICES 
2701 BELMONT AVENUE - CHICAGO 18, ILLINOIS 


is 


STOPS 
LOSSES 


making dies 
& templates 


Simply brash en right 
at the bench; ready 
fer the layeut im «a 
few minutes. The 
dark blue background 


FORMERS - COILS 


makes the scribed layout lines show up in sharp relief, and at the 


same time prevents metal 


Increases efficiency and accuracy. 


Write tor full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


In Canada: 


For small eleetrie coils. 


2466 Dundas St. West, Toronto, Ont. 


reactors and paper tubes 


Mi Eze 


ACID- 


GUMMED 


Neutral ph 


NEI 
te 


PRI 


pin holes or 


an aT i? 


I REL UT LG tube > 


PAPER 


MANUFACTURERS CO., 


| b 
FRE 

a. 
PAPER 


Hieh Diele 


ment 
aia Se CROC) Gimme 
DileinG hain 
Perfect fo 
omplete 


Phila. 23, Pa. 





Aluminum Compony of America, 2179 


Gulf Bidg., Pittsburgh 19, Pa. 
**Alcoa, 
Bound Brook Oil-Less 
Bound Brook, N. J. 
Permold Co., 800 W. Liberty, Medina, O 


Bearing Co. 


CASTINGS, BRASS, BRONZE, 
PER AND BERYLLIUM 


Beryllium Corp., Reading 5, Pa., 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Johnson Bronze Co., 570 S. 
Castle, Pa. 

Mallory & Co., Inc. P. KR. Indianapolis 
6, Ind 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave., Philadelphia 46, Pa. 


CcOoP- 


Mill, New 


CASTINGS, DIE 


Alumicast Corp., 
Chicago 51, Ill. 

Aluminum Co. of America, 612 Gulf 
B'dg., Pittsburgh 19, Pa. (Aluminum) 

Etectric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys.) “*Horsehead."’ 


1515 N. Kilpatrick, 
(Aluminum. ) 


CASTINGS, GRAY IRON 


Eaton Manufacturing Company, 
Division, 9771 French Rd., 
Mich. 

Electyie Auto-Lite Co., 

Wheland Co., 
ga 2, Tenn. 


Foundry 
Detroit 13, 


Toledo, O 
Foundry Div., Chattanoo 


CASTINGS, PRECISION 
Process) 

International Nickel Co., 67 
York 5, a, . aes 
‘Inco,”” 


(Lost-Wax 


Wall, New 
(Nickel and Alloys) 
*‘Inconel,"" ‘‘Monel.”’ 


CATHODE RAY TUBES. See 
Cathode Ray. 


Tubes, 


CEMENT, CERAMIC 


Sauereisen Cements Co., 1642 
burg, Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., 111 
New York, N. Y. ““TAM.” 


Sharps 


sroadway, 


CEMENT, INSULATING AND SEAL- 
ING 

Ambroid Co., 305 
Mass. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. 

duPont de Nemours Co., E. I., Finishes 
Div., Wilmington, Del. 

General Electric Co., Section RIMA-678 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y 

Maas & Waldstein Co., Newark 4, N. J 

Sauereisen Cements Co., 1642 Sharps 
burg, Pittsburgh 15, Pa. 

Titanium Alloy Mfg. Co., 111 
way, New York, N. 


Franklin, Boston 10, 


Broad 


CERAMICS 
Electrical 
ltefractory 
Steatite 
Zircon 


Porcelain (A) 
Porcelain (B) 
(Lava) (C 
Porcelain (D) 


Akron Porcelain Co., 2725 
Akron 14, QO. (A). 

American Lava Corp., Chattanooga 5 
Tenn. “‘ALSIMAG"’ (C). 

Ceramic Specialities Co., 444 W. 
East Liverpool, O. (A). 

Colonial Insulator Co., 907 
ll, O. (AB). 

Frenchtown Porcelain Co., 9 
Ave., Trenton 9, N. J. (ABC) 

General Ceramics & Steatite 
Keasbey, N. J. (AC). 

Iinois Electric Porcelain Co., 
IU. (A) 

Knox Porcelain Corp., 
Tenn. (A) 

Iouthan Mfg. Co., 2000 
East Liverpool, O. (A). 

New Jersey Porcelain Co., New York 
Ave. & Plum, Trenton 5, N. J. (AB) 
Porcelain Products, Inc., 1241 W. Front. 
Findlay, > Gd. 

Square » 6060 Rivard, Detroit 11, 
Mich (A). 

Star Porcelain Co., 41 
Trenton 9, N. J. (A 
Steward Mfg. Co., D. M., 

Tenn. “Lavite’” (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa 
“Tnsulcon”” (ABCD). 
Titanium Alloy Mfg. Co., 

New York, Y 


Cory Ave., 


Sixth, 


Grant, Akron 


Muirhead 

Corp.. 
Macomb, 
Knoxville 1, 


Harvey Ave., 


Muirhead Ave., 
ABC). 


Chatanooga A. 


111 Broadway, 
A “TAM” (D) 
Universal Clay Products Co., 1540 E. 
First, Sandusky, O. (A) 

Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (A). 


CHROME NICKEL ALLOYS. See Re- 
sistance Alloys. 


CIRCUIT BREAKERS 


Federal Electric Products Co., 50 Paris 
Newark 5, N. J. ‘‘Noark.’’ 

General Electric Co., Section me 57, 
Apparatus Dept., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, 

ton, N. J. ‘‘HECO’’.” 

Littelfuse, Inc. 4761 Ravenswood Ave.,. 
Chicago 40, I%1. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 


Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. “De-ion. 


CLAMPS, GROUND 

Burndy Engineering Co., 107 
Blvd., New York 54, N. Y 

Ilsco Copper Tube & 
Cincinnati 27, O. 

Sherman Mfg. Co., H. B., 
Mich. 

Trico Fuse Mfg. Co., 
Milwaukee 12, Wis. 


Bruckner 
Products Co., 
Battle Creek, 
2948 WN, 5th 


CLAMPS, TEST 

Burndy Engineering Co., 107 
Blvd , New York 54, N. Y 

(hase Bras» & Copper Co., Inc., 
bury 91, Conn 

Mueller Electric Co., 1583 E. 31st, Cleve 
land, O 

Trico Fuse M’g. Co., 
waukee 12, Wis. 


Bruckne: 


Water 


2948 N. 5th Mil 


CLEANING COMPOUNDS, 


Oakite Products, Inc., 18H 
New York 6, N. Y. 


METAL 
Thames, 


CLIPS, SNAP. 
Snap. 


CLOTH, INSULATING. See Fabrics, In 
sulating. 


See Rings, Retainer & 


CLOTH, TRACING. 
& Paper. 


See Tracing Cloth 


CLUTCHES 


Mercury Clutch Div., 
Products. Inc., 1201 
S.W., Canton 6, O. 


Automatic Steel 
Camden Ave 


COAXIAL CABLE. See Wire and Cable 
Insulated. 


COIL CORES AND FORMS 
Ceramics; Tubing. Paper.) 


Paramount Paper Tube Corp., 612 La 
fayette. Fort Wayne 2, Ind. 

Precision Paper Tube Co 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. 
(Screw-Type, Molded Iron) 


(See als 


2035 


Marys, 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwe!l Ave., 
Haven 14, Conn. 
Anaconda Wire & Cable Company, 
Broadway, New York 4, N. Y 
Cambridge Thermionic Corp., 453 Con 
cord Ave., Cambridge 38 Mass. 
Comar Elec. Co., 2701 Be:mont Ave 
Chicago 18, Ill. 
Coto-Coil Co., Inc., 
Providence 5, R. 
Dano Electric Co., 93 
Conn 
Davis & Co., Inc., 
Kentland, Ind 
Electric Auto-Lite Co., 
Mich 
Electricoil Transformer Co., 417 
New York 17. N. Y 
Federal Telephone and Radio Corp 
Dept. F-416, 100 Kingsland Rd., Clif 
ton, 
General 
Apparatus Dept., 
Gramer Company, 
Chicago 39, T'l 
Nothelfer Winding 
Albemarle Ave., 
“H-W-T"’ 
Radio Corporation of 
mercial Engineering, 
Harrison, N 


65 Pavilion Ave 


Main, Winsted 


Dean W., 1006 First, 


Port Huron 


Cana 


. a 

Electric Co., Section E700-84 
Schenectady 5, N. Y 

2734 N. Pulaski Road 
jracol:.”’ 
Laboratories, 

Trenton 4, 


America. 
Section EI 


COIL WINDING MACHINES 


Associated Production Co., 
19th, Chicago 8, Il. 
Driver Co., Wilbur B., 150 
Ave., Newark 4, N. J 
Ideal Industr‘es, Inc., 
Sycamore, Tl 
Universal Winding Co., P. O 
Providence 1. R. I 


2655 W 
Riverside 
‘1008 Park Ave.. 


ox 1605 


COMMUTATORS 


Kirkwood Commutator Co., 
Ave., Cleveland 15, O 
Nippert Electric Products Co., 1759 W 
Mound, Columbus 16, 0. ‘‘Nepco.”’ 
Westinghouse Elec. Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


1345 Carnegie 


COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 


COMPOUNDS, SEALING. See Cemen' 
Insulating & Sealing also Waxes and 
Compounds, 


COMPOUNDS, VARNISH, See Var 
nishes, Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1594 N 
Fourth, Harrisburg Pa. “A-MP”’. 
American Brass Co., Waterbury 88, 


1830 8. 54th 


Burndy Engineering Co., Ino, 107 
Bruckner Blvd., New York 54, N. Y. 
Cannon Electrical Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
Federal Telephone and Radio Corp 
Passaic Ave., E 


F-416, 900 
General Electric Co. Section A50-122, 
App iance & Merchandise Dept.. 


Bridgeport 2, Conn. 


Conn. 
American 


Phenolic Corp., 
Cicero 54, Il 


ELECTRICAL MANUFACTURING 





EASY TO APPLY 
EXTREMELY DURABLE 


AcCAg. MO, neem 
Cont. 
Navy Ident. No. 


a 


oe 
' CEMENT CAN 


SERIAL NUMBER 


'. 
. 
. 
. 
. 
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* 
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USE DECALS TO SOLVE YOUR 
PHYSICAL INVENTORY PROBLEM 


Meyercord Decals score another hit! For 
many firms, the problem of keeping an 
accurate physical inventory is solved 
quickly, and permanently. . . by lasting, 
durable, water-applied Meyercord Decals. 
Full-color nameplates can be numbered 
serially—actually perpetual audic of 
company property for specific registration 
and assignment. Loss and theft are greatly 
reduced, Meyercord Decals stay put with- 
out screws or rivets on any commercial 
surface—even rubber or crinkle finish. 


This new Meyercord system of business 
housekeeping saves time, material, costs, 
labor. All your property—from type- 
writers, chairs and desks to tools, heavy 
goods and equipment—is unmistakably 
branded by these colorful, legible, wash- 
able Decals. They're available in any size, 
color, design. Application is easy. Inves- 
tigate this economical solution to your 
physical inventory problem today! Learn 
how Meyercord Decals can help you. 
Write on company letterhead Dept.D-78. 


MEYERCORD DECALS « FIRST *A-I-D TO BUSINESS 


Problem solving is a Meyercord specialty! Billions of Meyercord Decals are used 
throughout the world . . . as spot store signs, window valances; truck signs; lettering; 
nameplates, instruction charts; patent notices, etc.; on rubber or for crinkle finish; all-over 
plastic veneer; stock or special product decoration; as premiums offered men, women, 
children; as ‘“Thermo-Cals” for pottery, as home decoration—and even as edible Decals 
for trademarking fruit, vegetables and poultry. Every business can use Meyercord Decals. 


MEYERCORD PROVIDES FREE COUNSEL 


TECHNICAL AND DESIGNING SERVICE 


NALS hed adc 


* ADVERTISE @ IDENTIFY @© DECORATE ¢ WITH MEYERCORD DECALS 
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SPEED 
REDUCERS 


ONE SOURCE... 


Motorized or Motorless 


All motors, brakes, gears and speed 
reducers are built completely by 
Janette . . . there is no divide 

responsibility fortheir design, man= 
ufacture or successful operation. 


A right angle countershaft reducer is 
advantageous for most installations, 
because less space is necessary. The 
worm, or combination worm and plan- 
etary gears, used in Janette reducers, 


make one of the most sturdy, compact 
gear drives available, when power transmitted 
and ratio of speed reduction are considered. 


lf you want either motorized or- motorless 

speed reducers that are attractive in appear 
ence, easy to install and maintain, efficient, 
quiet and reliable, you will find these 
features in Janette machines. 


1/30 to 
7 1/2 HP. 
08 to 
447 R.P.M. | 


F - 


ren Nene 


556 W. Monroe St. Chicago 6, IL. 








Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Ilisco Copper Tube & Products, Inc. 
Cincinnati 27, O. 

Krueger & Hudepohl, Third & Vine Sts., 
Cincinnati 2, O. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. 

Scintilla Magneto Div., Bendix Aviation, 
Sidney, N.Y. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 


CONTACTORS, MAGNETIC, See 
Relays & Contactors. 


CONTACTS AND GONTACT POINTS 
= & a ae Inc., 113 Astor, Newark 


Brainin Co., C. S., 233 Spring, New 
York 13, N. Y. 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 

Fansteel Metallurgical Corp., North 
Chicago, Ill. **Fasaioy,”’ **Fastell."’ 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. ‘“‘Gibsiloy.’’ 

ae = Co., Inc., P. R., Indianapolis 
. Ind. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, 
Newark 5, N. J. “*Wiloo.”” 


CONTACTS, CARBON. See Carbon & 
Graphite, 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “*Heyco.”’ 


CONTAINERS, PACKAGING and SHIP- 
PING. See a:so Boxes and Crates, 
Wirebound. 


Gair Co., Inc., Robt., 155 E. 44th, 
New York i7, N. Y. 

Gaylord Container Corp., 111 N. 4th, 
St. Louis 2, Mo. 

Rathborne Hair & Ridgeway Co., 1440 
W. 2ist Place, Chicago 8 Ill. 

Union Bag & Paper Corp., Woolworth 
Bldg., New York 7, N. Y. 


CONTRACT MANUFACTURING 
jm Goods Mfg. Co., Manitowoc, 


CONTROLLERS, MOTOR 


Allen-Bradley Co., 1316 8. 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Elec. Co., Hart- 
ford 1, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

wusgas Electric Co., 300 McKee, Batavia, 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Second. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 1316 8, Second, 
Milwaukee 4, Wis. 

American Relay & Controls, Inc., 4901 
Flournoy St., Chicago 44, Ill. 

Barber-Colman Co., Rockford, Il. 

Bristol Company, 153 Bristol Rd, 
Waterbury 91, Conn. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Cam-Stat Inc., Div. The Paul Henry 

S. Lacienega, Los Angeles 


w. ge, N. J. 

Fenwal, Inc., 51 Pleasant, Ashland, 
Mass. ‘“Thermoswitch.”’ 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hart Mfe. (o., The, 211 Bartholomew 
Ave., Hartford. Conn. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Til. 

Minneapolis-Honeywell Regulator  Co., 
2685 Fourth Ave., S., Minneapolis 8, 
Minn. 

Rohertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co., 101 Forest St., 
Attleboro, Mass. 

Square D Company, 4041 N. Richards 
Milwaukee 12, Wis. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors. Switches. 


CONVERTERS, ROTARY. 
See Motors, 


CONVERTERS, VIBRATOR. See Vibra- 
tor Converters. 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM, 
lium Copper. 


See Beryl- 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers Corp., 595 W. 
Washington Blvd., Chicago 66, IIL 
Mica el Company, Schenectady 1, 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Varflex Corp. Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED, See Wire and 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 


CORD SETS 

American Electric Heater Co., Detroit 
2, Mich. 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Il. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. ‘‘Corwico’’. 

Electric Auto-Lite Co., Toledo, O. ffi 

Essex Wire Corp., Ft. Wayne, Ind. 

General Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. **Flamenol”’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

— Electric Co., 70 River, Pawtucket, 

I 


Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Plastic Wire & Cable Corp., 405 E. 
Main, Jewett City, Conn ‘‘Plastic-on-”’ 

R. I. Appliance & Cordset Co., 191 
Weeden. Pawtucket, R. I. 

Royal Electric Co., Inc., Pawtucket, 
R. I 


United Mfg. & Service Co., 783 N. Water, 
Milwaukee 2, Wis. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N.Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Cores and 
Forms 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFRACTORY, See Ceramics 


CORES, TRANSFORMER 
Acme Elec. Corp., 35 Water, Cuba, 


Westinghouse Electric Corp. P. O. Bor 
868, Pittsburgh 30, Pa. ‘‘Hipersil.”’ 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9503 Arch, Lan- 
caster, Pa. 


COTTON SLEEVING. See Tubing and 
Sleeving, Braided Fabric. 


COUNTERS 

Bristol Company; 153 Bristol Rd., 
Waterbury 91, Conn. 

Veeder-Root, Inc., Hartford 2, Conn. 
*‘Countrol’’ 


COUPLINGS, FLEXIBLE 

Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp.. 
Ampere, N. J. 

Lord Mfg. Co., Erie, Pa. (Bonded Rub- 
ber) 

Westinghouse Elec. Corp., P. 0. Box 
868, Pittsburgh, Pa. 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 453 Con- 
cord Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton, N. J. 


CUPRO NICKEL. See Nickel and Nickel 
Alloys 


CUSTOM MOLDERS. See Plastics — 
Custom Molders and Extruders. 


DECALCOMANIA 


Meyercord Co., Dept. 7-12, 5323 W. 
Lake, Chicago 44, Tl. 

DIAL LIGHT ASSEMBLIES 
See Lights, Pilot, & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-1, Chicago 14, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 


DIE CASTINGS. See Castings Die 


DIE CASTING MACHINES 


Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mt. Gilead, O. 

Kux Machine Co., 3922 W. Harrison St., 
Chicago 24, Ill. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 


Crescent Tool & Die Company, 1780 
Southfield Rd., Lincoln Park 25, Mich. 
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PRESCRIPTION? — SOLDER! 


A, New cars and body parts are still scarce. 

The old must be patched up...hammered 

back to shape, smoothed and refinished. 

Restoring auto body contours is just one 

of the jobs efficiently handled by solder. 

There are many others, and there is a Federated solder for each. 


In the manufacture of body solder, as in other Federated 
products, step-by-step quality control and adherence to exact- 
ing standards assure the user of precise mixtures. 


Whatever solder you need — body, acid core, rosin core, 
solid wire, triangle, strip, wiping, segment, bar, 
pig. drop, foil, or ingot — see Federated first. 

To order, call or write any of Federated’s 1] 
plants or 25 sales offices from coast to coast. 


SedvUdae METALS 


Division of American Smelting and Refining Company, 120 Broadway, New York 5, N. Y. 
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FELTERS FELT 


provides the 


Final SafetyTouch 


for this fine 


DUST 
SEPARATOR 


Torit FB Type Dust Separator 
with Felters Felt after-filter bag. 


Torit Manufacturing Company, outstanding 
builder of self-contained dust controllers, 
says: 

“The Felters Felt used in making the after- 
filter was found most efficient of many 
types which we tested over a period of 
time, both from the standpoint of trapping 
dust particles and permitting filtered air 
to return to the room.” 

Torit is but one of the thousands of im- 
portant companies who use Felters Felts 
to help make finer products. And dust 
trapping is but one of the countless im- 
portant applications for felt. 

Whether your needs be for strips, rolls or 
felt by the square yard... whether for 
precision cut felt parts for use in machinery 
or otherwise...or whether you need 
special felts for special purposes . . . Felters 
will supply the finest felt for your job. Write. 


GET YOUR COPY OF THE FELTERS 
PRECISION CUT FELT PARTS MANUAL... 
FOR SURER, QUICKER, EASIER ORDERING. 


) 


CD 
THE FELTERS COMPANY 


210-U SOUTH STREET, BOSTON 11, MASSACHUSETTS 
Offices: New York, Philadelphia, Chicago, Detroit 
Sales Representatives: San Francisco, St. Louis 


Wakes the Pelt Soe the P-20it tt Casta 
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DRAFTING EQUIPMENT and 
MATERIALS 

Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, 3 

Keuffel & Esser Co., Hoboken, N. J. 


**Paragon.”’ 
Post Co., Frederick, 3650 N. Avondale 


Ave., Chicago 18, Ill. 


DRAWN METAL SHAPES. 
Stampings. Metal) 
Electric Auto-Lite Co., Toledo 1, O. 


Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel,”’ 


(See also 


DRILLING & TAPPING MACHINES 


Ilamitton Tool Co., Ninth and Hanover, 
Hamilton, O. 


DRIVES, ELECTRONIC 
Federal Electric Products Co., 50 Paris, 
Y. J. 


Newark 5, N. 

General Electric Co. Section H668-5 
Apparatus Dept., Schenectady 5, N. Y. 
“Thy-Mo-Trol.”’ 

Reliance hiectric & Engineering UCo., 
1054 Ivanhoe Road, Cleveland 10, O. 
“ys” 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Mototrol.”’ 
DRIVES, V-BELT 


Dayton Rubber Mfg. Co., Daytén 1, O. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


DYNAMOTORS. See Motors. 


ELECTRICAL SHEETS. See 
Electrical. 


ELECTRONIC COMPONENTS. See 
Specific headings 


ENAMELING SHEETS. See Steel — 
Commercial Forms & Grades. 


Steel, 


ENAMELS. See Lacquers, Enamels & 
Varnishes, Finishing. 


EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency, 230 Park Ave., New York 17, 
N. Y¥. 


EYELETS 


American Brass Co. ”, 
Conn, ‘“‘Tru-Flange.’ 
Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. Y. 


Waterbury 88, 


FABRICS, ELECTRICALLY CGONDUC- 
TIVE 

Minnesota Mining & Mfg. Co., St Paul 
6, Minn. 

FABRICS, INSULATING (Sheets and 
Varnished Cambric, Cot- 
Silk, etc. (See aiso Tub- 
ing and Sleeving, Braided Fabrics; 
Tape and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., M-19, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave. 
New York 10, N. Y¥. ‘Turbo.’ 

Duplan Corporation, 512 Seventh Ave., 
New York 12, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Di\., 
Chemical Dept. Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington ll, ° “Irv - o - slot,”’ 

‘Ivibind’’ 

Mica Insulator Co., Schenectady 1, N. Y. 
“‘Empire,”’ ““Mi 

Minnesota Mining & Mfg. Co., St. 


Minn. 
Mitchell-Rand Insulation &- Inc., 51 
Murray, New York, 7, 
National Varnished AFR ‘Corp., 207 
Renteion Ave., Woodbridge, N. J. 
atvar. 


Dept. 


Paul 


New Jersey Wood Finishing Co., Wood- 
| bridge, N. 


J., ‘*Varslot.’’ ‘*Vartex.’’ 
Owens-Corning  Fiberglas Corp., Dept. 
866, Toledo 11, O. ‘‘Fiberglas.” 

Taylor Fibre Co., Norristown, a. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 
ne Elec. & Mfg. Co., St. 


0. 
Electric Co. 685 
Lowell, Mass. 
Robbins & Myers, 
Springfield, O. 

Signal Electric Mfg. Co., 
Mich. 

Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. ¥. “Basco.” ‘Pilot’ 

Taylor Fibre Co., Norristown Pa. 


FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins. Rivets; Screws; Washers.) 


Louis 
Lawrence, 
Inc., Fan Div., 


Menominee, 


Bolts and Nuts 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

_ Metal, Lock Spring Assembly Nuts 
( 


Serew Thread Inserts (E) 

Headed ana Rolled Thread Parts — 
Studs, ete. (Cold Upset) (F) 
Spade Bolts (S) 


Allen- Manufacturing Co., Hartford 2, 
Conn. (ACF) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 
American Screw Co., Providence, R. I. 
(BF), (Cold Heated Screws) 

Burndy Engineering Co., we _ 
Bivd., New York, 54, N, Y. 

Buffalo’ Bolt Co., North Tonawanda, 
N. Y. (A) 

Burndy Engineering Co., I, Bruckner 
Bivd., New York, 54, 

Chase Brass & Copper, co eo iee., Water- 


bury 91, Conn. ( 
Clark Bros. Bolt Co., Millda:e, Conn. 
New Bedford 


(ABF) 
Continental Screw Co. 
. (AB) 
Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. (ABF 
Harper Co., H. M. 2609 Fletcher, Chi 
cago 18, Ill. (ABC) 
Iamson & Sessions Co., 1971 W. 35th 
(ABCDF) 


Cleveland 2, O. 
Milford Rivet & Machine Co., 87 
Bridgeport Ave., Milford, Conn. (B) 
Newark, 


National Lock Washer Co., 
2440 E. 


N. J. (B) 
National Screw & Mfg. Co., 
_75th, Cleveland 4, 0. (ABCDEF) 
New England Screw Co., Keene, N. H. 
Ines 65 Cordier, Irv- 
200 Varick, New 
York 14, N. AB 


) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 
Reed & Prince Mfg. Co., 

Mass. (BF) 
Russell ,Burdsall & Ward Bolt & Nut 
Co., Port Chester, z. 

Scovill Mfg. Co., Waterville Screw Prod - 
ucts Div., Waterville 48, Conn (F) 
Shakeproof, Inc., 2501 N. Keeler Ave.. 
Chicago 39, Ill. ‘“‘Speed Nuts” (D) 
Standard Locknut & Lockwasher, Inc., 
i a, Cosmet Ave., Indianapolis 4, 

nd. (C 
Sterling Bolt Co., 209 W. Jackson Bivd., 
Chicago 6, Ih. (ABF). 
Thompson-Bremer & Co., 642 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C) 
Tinnerman Products, Inc. 2038 Fulton 
_ Cleveland 13, O. “‘Speed Nuts” 
(D) 

United-Carr Fastener Corp., 81 
St., Cambridge 42, Mass. 
Wenco wr 1136 W. Hubbard, Chicago 

22, Ml. (8) 


(B) 
Palnut Company, 
ington 11, N. J. 
Parker-Kalon Corp., 
ae 


Worcester, 


Ames 


Pins—Cotter 
(G) 
Allmetal 
Greene, New York 13, 
Chase Brass & Copper Co., 
91, Conn. (F) 

Corbin Screw Div., American Hardware 
Corp., New Britain Conn. 

Hobbs Mfg. Co., 26 Satisbury, Worcester 
5, Mass. ‘Loxit’’ (F) 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. (F) 

Iamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (F) 

National Screw & Mfg. Co., 2440 E 
75th, Cleveland 4, O. (F) 


(F); Locking and Taper 


Screw Products Co., Inc., 33 
N. Y. (F) 
Waterbury 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. I. 

Central Screw Co., 3501 S. Shietds, Chi- 
cago 9, Ill. 

Sa Screw Co., New Bedford 
Mas: 

Corbin. “Screw Div., American Hardware 
Corp, New Britain, Conn 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, 

National Lock Co., Rockford, Il. 

National Screw & Mfg. Co., 2440 E 
75th, Cleveland 4, O. 

New England Screw Co., Keene, N. H 

Pheol: Mfg. Co., 5700 W. Roosevelt, 
Chicago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Il. 


Recessed Head Screws 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Providence 1, R. I. 

Central Screw Co., 3501 S. Shields, Chi 
cago 9, Ill. 

Chase Brass & Copper Co., Inc., Water- 

nn. 


bury 91, 

Continental Screw Co., New Bedford, 
Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn 

Harper Co., H. M. 2609 Fletcher, Chi- 
cago 18, Ill. 

International Screw Co., 9446 Roselaw 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. 

National Lock Co., Rockford, Il:. 

os Lock Washer Co., Newark, 

National Screw & Mfg. Co., 2440 E. 75th 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Parker-Kalon Corp. 200 Varick, New 
York 14, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., 8700 W. Roosevelt, 

Chicago 50, IIL 
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WASHERS 


STANDARD AND 
SPECIAL.... 


EVERY TYPE 
EVERY MATERIAL 
EVERY PURPOSE 
EVERY FINISH 


OF EVERY DESCRIPTION 


@ BLANKING @ DRAWING 
@ FORMING @ EXTRUDING 


Let us quote on your requirements. 


@ Over 22,000 
Sets of Dies 


WROUGHT WASHER MFG. CO. 


The World's Largest Producer of Washers 





SHIPPING 


PERSTRON(j 


-\ CONTAINERS Ps 


You don’t have to ruin o good product 
with o bad shipping container. We 
have men who get paid for designing 
and constructing boxes and crates 
that will fit your product. 

There must be a reason why so 
many large corporations have long 
used SUPERSTRONGS — ‘’Bound with 
Steel."” There is, and we'd like ta 
tell you about it! Write us— now — 
while you're in a mood for increased 
shipping efficiency at decreased cost. 


RATHBORNE, HAIR AND RIDGWAY COMPANY 
Tt ea oe eee Oe eee ele 
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STOCK SIZES 


ea THREAD 


Depth of Thrnsd | Hewght of Cap Deon of Cap | Screw Dever 








WRITE FOR PRICES AND ‘SAMPLES 
SPECIFY PART NO. AND SIZES 
ULL Rue ie) 





+— 
6827) 3/8-32 


- 5/16-24 | 3/16 





6627 3/832 
——}- 
[7/1627 





19/64 | | 43/64 | NO 


——— 
19/64, | 43/64 L NO 





Brenneman 
1/2-27 | 5/32 
—_—_4—___+—_— 


528 |9/16-27 | 3/16 | 11/32 


+ Bones 








780 |13/16-27 | 3/16 








960 | 7/8-27 | 1/4 | 31/64 |1-3/16 





530 |15/16-27 | 15/64| 7/16 | 1-1/4 





—} _ T +—— 


531 |1-1/4-27| 1/4 | 1/2 |1-37/64) YES] 9 


Some variations from listed dimensions can 
be made to order. Molded Black only. Metal 
inserts plated to specifications: Silver, Cad- 
mivm, Nickel. We also supply Customolded 
Brush Holders to fit; or both caps and 
holders con be made as you specify. Send 
us your requirements. 


COMPRESSION AND 


eHicweteHoldin 


wT eHanufacturing ay iyt ha 


4630 FULLERTON « CHICAGO 39, ILLINOIS 








SLOIS WHATHC MEYOS AAVH GELSIT SdVO HSNud CVRUHL T 





| 15/16-24 | 19/64 | 





15/16-27 | 7/32 
INJECTION MOLDERS 


Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, 
Mass. 

R .ssell, Burdsall & ne Bolt & Nut 
Co., Port Chester, N. 

Shakeproof, Inc., 2501 nN ” Keeler Ave., 
Chicago 39, IL. 

Southington Hardware Mfg. Co., South- 
ington, Conn 


| Sterling Bolt Co., 219 W. Jackson, Chi- 
1 


cago 6, 


| Stronghold Screw Products, Inc., 212 


W. Hubbard, Chicago 12, IL. 
Wolverine Bolt Co., 9685 Grinnell, De- 
troit 13, Mich. 


Rivets 


Alimetal Screw Proteus Co., 33 Greene, 
New York 13, N. 

Aluminum Co. of git. 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘Alcoa.’ 

> Bolt Co., North Tonawanda, 


N. : 

Chase Brass & Copper Co., Waterbury 
91, Conn. 

Chicago Kivet & Machine Co., 9609 W. 
Jackson Bivd., Bellwood, Til. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E. I.. 
Arlington, N. J. (Explosive.) 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford Conn. 
National Screw & Mfg. Co. 2440 E. 75th, 
Cleveland 4, O. 

Penn Ri-vit & piochine oss 254 Hunt- 
ington Philadelphia 33, 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

— & Prince Mfg. Co., Worcester, 
Mass, 


| Russell, Burdsall & were Bolt & Nut 


Co., Port Chester, N. 


| Sterling Bolt Co., 219 W. Satin Blvd. 


Chicago 6, 


Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 


| Allen Mfg. Co. Hartford 2, Conn (H) 


Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 
Aluminum Company of America, 615 
Gulf Bldg., Pittsburgh 19, Pa. 
— Screw Co., Providence 1, R. I. 
(HJ) 

Bristol Company, 153 Bristol Rd., 
Waterbury 91, Conn. 

Buttalo Bolt Co., North Tonawanda, 
= a. Si) 

Camcar Products Company, 608 18th 
Ave., Rockford, [l. (J) 

Chase Brass & Copper Co., Inc., Water- 
bury 91 Conn. (H) 

ces Bros. Bolt Co., Milldale, Conn. 
(H) 

Continental Screw Co., New Bedford, 
Mass. ‘‘Holtite,”” “‘Tap’’ (HJK) 

Corbin Screw Div., American taraware 
Corp., New Britain, Conn. (HJ) 
Harper Co., H. M., 2609 Fletcher, 
Chicago 18, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, QO. (I iJ) 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford Conn. (HJ) 

Moore, Inc., George W., 88 Beaver, 
Waltham 54, Mass. (H) 

National Lock Washer Co., Newark 5, 
N. J. (HJ) 

National Screw & Mfg. Co., 2440 E 
75th, Cleveland 4, O. 

i England Screw Co., Keene, N. H. 
(HJ) 

Parker-Ka:on Corp., 200 Varick, New 
York 14, N. Y. (HJ) ‘‘Gear-Grip’’ 
Penn Ri-vit & Machine Co., 254 Hunt- 

ington, Philadelphia 33, Pa. 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (H) 
Reed & Prince Mfg. Co., Worcester, 
Mass. (H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N 


| Shakeproof, Inc., 2501 N. Keeler Ave., 


Chicago 39, Ill., ‘“‘Speed Nuts’ (H) 


| Standard Pressed Steel Co., Box 594 


Jenkingtown, Pa. ‘‘Unbrako’’ (H) 


| Sterling Bolt Co., 219 W. Jackson Bivd., 


Chicago 6, Ill. (HJ) 


| Washers—Flat (K); Lock and spring 


(L) 


Al.metal Serew Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (K) 

Associated Spring Corp., Bristol, Conn. 
(KL) 

Barnes Co., Wallace, Bristol, Conn. 


4) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., Detroit, Mich. 

Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. (KL) 

Clark Bros. Bolt Co., Milldale, Conn 
(H) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Th. (K) 

ete — Co., 26 Salisbury, Worcester 

Ma: 


Hubbard ering Co., M. D., 525 Centra! 
Ave., Pontiac 12, Mich. (K) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (KL) 

National Lock Washer Co., Newark 5, 
N. J. ‘‘Kantlink’’ (L) 

Ohio Div., Associated Spring Corp, Vay- 
ton, O. ‘Tangle Proof.’’ (KL) 

Palnut Company, Inc., 66 Cordier, Irv- 
ington 11, N. J. (L) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc. 2501 Keeler Ave., Chi- 
cago 39, Ill (L) 

Standard Locknut & Lockwasher, Inc., 
311 N. Capitol Ave., Indianapolis 4, 
Ind. (L) 


Sterling Bolt Co., 219 W. Jackson Blvd. 
Chicago 6, Ill. 

Thompson-Bremer & Co., 1642 W. Hub- 
bard, Chicago 22, Il!. ‘‘Everleck’’ (KL) 

Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., Glenville, Conn. 

Felters Co., 210-U South, Boston, 11, 
Mass. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Western Felt Works, 4035 Ogden Ave., 
Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, 
Laminated. 


FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 


Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Husite Div., The Huse Liberty Mica Co. 
171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 
Washington Bivd., Chicago 6, 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. 

National Vulcanized Fibre Co., * Wilming- 
ton 99, Del. ‘‘Peerless,” “Vuloot.’” 

Taylor Fibre Co,, Norristown, Pa. 

West Virginia Pulp & Paper Lo,, 230 
Park Ave., New York, N. Y. ““Den- 
site,’ ‘‘Electrite,” ‘‘Kraft Boara.”’ 

Yardley Plastics Co. 138 Parsons Ave., 
Columbus 15, O 


FILLING COMPOUNDS. See Cements, 
Insulating and Sealing, Waxes and 
Compounds. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div., Chrysler Corp., 
Detroit 2, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. | 

Moraine Products Division, General Mo- 
tors, Dayton, 0. ‘‘Porex.’ 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp.,. 
Dept. J, i168, 100 Kingsland Rd., Clif- 
ton, N. 

General Eicctric Co., Section H668-57. 
Apparatus Dept., Schenectady 5. N. Y 

Mallory & Co., Inc., P. R., Indianapotis 
6, Ind. 

Sprague Electric Co., North Adams, Mass. 

Tobe Deutschmann Corp., Norwood, 
Mass. ‘‘Tobe.’’ 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire and 
Cable, Insulated. 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc. Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 


(For Resistors, see Resistors, instru- 
ment & Radio; See also Capacitors) 


Acme Electric Corp., 35 Water, Cuba, 


~~. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 

Davis & Co., Dean W., 1006 First, Kent- 
Land, Ind. 

General Electric Co., Section A50-122, 
Appl. & Merchandise Dept., Bridge- 
port 2, Conn 

Gramer Co., "2734 N. Pulaski Road, Chi- 
cago 39, Ill. 

Jefferson Electric Co., Bellwood, lu. 

Sola Electric Co., 4633 W. 16th, Chi- 
cago 50, Il. 

Sprague Electric Co., No. Adams Bipes. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Company of America, 2179 
Gulf Bldg., Pittsburgh 19, Pa. (Alu- 
minum.) 

American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.’’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non- 
ferrous. ) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous.) 


FREQUENCY CHANGER SETS. See 
Motors. 


FUSE HOLDERS MOUNTINGS and 
CLIPS 


Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, N. Y. 

{deal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Ilsco Copper Tube & Produets, Inc., Cin- 
cinnati 27, O. 

Jefferson Electric Co., Bellwood, Il. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Morse Co., Frank W. 1300 Soldiers Field 
Rd., Boston 35, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSES 

Burndy Engineering Co., 107 Bruckner 
Blvd.. New York 54, N. 

Chase-Shawmut Co., Newburyport, Mass 


ELECTRICAL MANUFACTURING 





For ACCURACY — EFFICIENCY — DEPENDABILITY 
“The Hacques 


4 CARD CUTTER and 
*’ — STRAWBOARD SHEAR } 


For accuracy, ease of operation and long de- 
pendable service this combination can’t be beat! 
That’s why you'll find them standard equip- 
ment with so many electrical manufacturers, No 
need to “hack” through a piece of insulation—a 
smooth easy stroke gives you a square accurate 
ut. The rugged construction and years of 
manufacturing know-how behind these cutters 
guarantee a long life of trouble-free operation. 
Card cutter has hardened steel, hand forged 
blade. Strawboard shear has composite steel 
blade with high carbon tool steel edge, easily 
removed for sharpening. 


IDEAL FOR CUTTING: 


paper fishpaper corrugated board 
ardboard asbestos insulating tape 


= plastic mica and fibre 
For complete details write to: 


al HOBBS MANUFACTURING CO. 


EST. 1882 Jacques Division Worcester 5, Massachusetts 


NOX 
lait ee Lae PITTED 
Vue ETS tip P 1. Full Length CORD ; 

65 strand Extra Flexible 


2. New, Cooler HANDLE 
of Durable Molded Plastic 
Patent applied for 


No. 537 y, 
6 : he 3. UNDERWRITERS 
Tiare , Listed 


% Pencil tip . (ag ~ 7 Seal on Complete Pencil Set 


4. Ceramic SEPARATORS 
for DOUBLE Safety 


* 5. Spring Action Rivet 
—" . CDW Assures positive contact at 
oie vVi~ ie . all times 


Tellurium : i 6. Extra Length Brass 
¥"Chisel tip - Ary 


Firmly engages all threads 
Keeps Heating Unit Tight 


7. 20 watt ELEMENT 
1,000 hours operation 56¢ 


Cm, Peather-light FOR HARD-TO-REACH JOSS ei 


%" Pyramid 8. 4 INTERCHANGEABLE 


ss TIPS + ample copper 
alls Aeauy- Rugged FOR ALL STANDARD SOLDERING 


heats to 600° in 90 sec. 
No. 776 7 , Ltda Sold only through 
Handle & Cord OPC Oot (214.771 1A CL INTO 


Radio Parts, Hobby, 
Set $100 ol oes LOS ANGELES * * * & Hardware Dealers 
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KNURLING 
MAKES THEM 
““SELF-LOCKERS”’ 


“UNBRAKO” Socket 
Set Screw with 
Knurled Cup Point. 
Pat’d. & Pats. Pend. 


“UNBRAKO” 
Head Stripper 
with Knurled 
and Threads, 


Socket 

Bolt 

Head 
Pat’d. 


“UNBRAKO” _ cone 
point Socket Set Screw 
with Knurled Threads. 
Pat’d, 


SOCKET SCREW PRODUCTS 


Gh 


Reg. U. S. Pat. Off. 


Won't 
SHAKE LOOSE! 


“Unbrako” Socket Screw Products are, of course, made of 


quality alloy steel. The “big point,” of which we are 
justly proud, is our exclusive KNURLING feature, in- 
corporated either on points or threads of “Unbrako” Set 
Screw . . . and upon the threads of our latest design 
Stripper Bolt, as illustrated. This KNURLING trans- 
forms each of them into excellent “Self-Lockers” that 
won't shake loose,—so essential in both Set Screws and 
Stripper Bolts subjected to repeated impacts. The In- 
ternal Wrenching feature of “Unbrako” Socket Screw 
Products results in money-saving, weight-saving compact 
designs. Sizes available from No. 4 to 114” diameter, in 
a full range of lengths. Ask for your copy of ‘the 
“Unbrako” Catalog . . . quite informative and useful. 


Our patented “Unbrako”’ Knurled 
Socket Set Screws and Stripper 
Bolts will lock themselves in most 
any screw application. They just 
won't shake loose. Millions and 
millions in use. Knurling of Socket 
Screws originated with ‘‘Unbrako” 
in 1934, 


Write us for the name 

and address of your near- 

est ‘‘Unbrako’”’ Industrial 
Distributor. 


OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


PA. BOX 594 
St. Louis : 


JENKINTOWN, 


Chicago : Detroit : Indianapolis : San Francisco 


| United States Rubber Co., 


Federal Electrical Products Co., 50 Paris 
Newark 5, N. J. “‘Noark.”’ 
| General Electric Co., Section piees- 57, 
Apparatus Dept., Schenectady 5, N. Y. 
, Bellwood, 11. 
Ravenswood Ave., 
40, Il. 
Royal Electric Co., Inc. 
Pawtucket, R. : 
Trico Fuse Mfg. Co., Milwaukee 
Westinghouse Elec. Corp., P.O. Bos ‘Ses, 
Pittsburgh 30, Pa. 


95 Grana Ave., 


FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. (‘‘Cerro- 
tru” Bismuth; Tin Eutectic; ‘*Cerro- 


low’’ indium.) 
Div., American Smelt- 


Metals 
es Co., 120 Broadway, 
Y. 


« @ 


| GAGES, TEMPERATURE and 
VACUUM 


Edison, Inc., 
|  W. Orange, N. 

Electric Auto-Lite Go. » Toledo 1, O. 
Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


ye. A. Instrument Div. 


GALVANOMETERS. 


GASKETS 


Armstrong Cork Co., 9505 Arch, Lancas- 
ter, Pa. (Cork and Rubber Composi- 
tions. ) 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Felt Products Mfg. Co., 1536 Carroll 

Palmyra, N. Y. 
Chemical Dept., 1 


Ave., Chicago 7, Ill. 
Pittsfield, Mass. “‘G-E 


See Instruments 


Garlock Packing Co., 

General Elec. Co. 
Plastics Ave., 
Silicone.’’ 

1230 avenue 





| Gear 


| Shakeproof, 


of Americas, New York 20, N. Y¥ 


GEARMOTORS. See Motors. 


| GEARS and PINIONS, METAL 


Amplex Mfg. Co., Div. Chrysler Corp. 
Detroit 2, Mich. 


Specialties, 2635 W. Medill Ave., 
Chicago 47, Ill. 
Ohio Gear Co., 1358 E. 179th, Cleveland 
0. 
Inc., 


10, 
2501 N. Keeler Ave.. 
Chicago 39, 


Westinghouse Elec. Corp. P.O. Box 868, 
Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics. 


| GENERATORS. See Motors. 


| GLASS-BONDED MICA 
| General 


Co., Plastics Div., 
Pittsfield, Mass. (G-E 


Electric 
Chemical Dept., 
Mycalex.) 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 

| Cerro De Pasco Copper Corp., 
40 Wall, New York 5, N. Y. 
seal.*” 

Stupakoff Ceramic & Mfg. Co., 

| a “See” 


Dept. 5, 
**Cerro- 


Latrobe, 


| @LASS TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


| GOLD, ROLLED (Plate and Wire.) 


General Plate Div., Metals & Controls 
Corp, Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. ‘*Wilco.”’ 


GRAPHITE. See Carbon and Graphite. 


| GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave 
Kenilworth, N. J. ‘‘Heyco.’ 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. ‘‘Gripmaster. 


| HARNESSES and ASSEMBLIES 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill 

Drake Mfg. Co., 
cago 22, Ill. 

Electric Auto-Lite 
Mich. 

Essex Wire Corp., Monticello Ind. 

Federal Telephone & Radio Corp., Dept 
F 416, 900 Passaic Ave., E. Newark, 


Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol.”’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

Miller Electric Co., 70 River, Pawtucket, 
2. 


1713 W. Hubbard, Chi- 


Co., Port Huron, 


General 


Mines Equipment Co., 4215 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Piastics Corp. 25 Foster, 

ter 8, Mass. 

R. I. Appliance & Cord Set Co., 195 
Weedon, Pawtucket, R. I. 

Riverside Mfg. Co., 200 So. River, Ypsi- 
lanti, Mich. 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wis. 


Worces- 


HEATING ELEMENTS and UNITS 
Driver Co., Wilbur B., 150 Riverside 
J 


Ave., Newark 4, . oe 
8010 Georgia Ave., 


Electro-Therm Inc., 

Silver Springs, Md. 

General Electric Co., Section H668-57, 
Hartford Element Co., 282 Windsor, 

Hartford 5, Conn, 

Appliance Dept., Schenectady 5, N.Y. 
Hevi Duty Elec. Co., Milwaukee 1, Wis. 
Lewis Engineering Co., Naugatuck, Conn, 
Tuttle & Co., H. W., Adrian, Mich. 
Vulcan Electric Co., Danvers 2, Mass 
Westinghouse Electric Corp., P. O, Box 

868, Pittsburgh 30 Pa., ‘‘Uni-Therm.’ 
Yale & Towne Mfg. Co., e, Room 1033, 

Chrysler Bidg., New York 17, N. Y. 


HERMETIC SEALS. 
Terminals, Hermetic. 


See Seals and 


HIGH-FREQUENCY HEATING UNITS 


General Electric Co., Section pees e. 
Apparatus Dept., Schenectady 5, 
= Receptor Co., Inc., Dept. cs- 30. 
W. 19th, New York 11, N. Y. 
Ticaktecsten 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS, 
and Nickel Alloys. 


See Nickel 


HOLDERS, COMMUTATOR BRUSH 


Phoneix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill. 


IMMERSION HEATER UNITS. 
Heating Elements & Units. 


See 


IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. 
eters. 


See Thermom- 


INDICATORS, SPEED. 
eters. 


See Tachom- 


INDIUM ALLOYS 


Cerro de Pye Gopper, Cor Com. Dept. 5, 
40 Wal, New Yo “Cerro 
low.” ‘‘Cerroseal.’’ 


INDUCTION HEATING. 
Frequency Heating Units. 


See High- 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 


Acme Eleo. Corp., 35 Water, Cuba, N.Y. 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Springs, Md. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Superior Electric Co., 1304 Meadow St., 
Bristol, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave. Newark 5, N. J. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Elec. Corp., 35 Water, Cuba, N Y. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., 203 N. 3rd, 
Burlington, Lowa. 

Electric Auto-Lite Co., Toledo 1, O. 

Electro-Therm, Inc. 8010 Georgia Ave., 
Silver Springs, Md. 

Federa! Telephone and Radio Corp., Dept 
3116, 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Section H668-57, 
Apparatus Dept. Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 

Radio Corporation of America, Commer 
cial er Section ER 71, Har 
rison 

Simpson Electric Co., 5200 W. 
Chicago 44, Ill. 

Superior Electric Co., 
Bristol, Conn. 

Triplett Electrical Instrument Co., 
D-28, Bluffton, O. 

Westinghouse Electric Corp., P. 0. 

868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp, 582 
Fre.inghuysen Ave., Newark 5, N. J 


(Ce- 


Kinzie, 
1304 Meadow St., 
Dept 


Box 


INSULATION, WIRE and CABLE 
ramie and Synthétic) 


Dow Corning Corp., Midland, 
“*Silostie.’’ 

du Pont de Nemours & Co., 
Plastics Dept., Room 137, 
N. J. ‘Polythene.”’ : 

Eastman Kodak Co., Rochester 4, N. Y. 
Joodrich Chemical Co., B. F., Dept. I- 12, 
Rose Bidg., Cleveland 15, 0. ‘Geon.’ 

Phalo P!astics Corp., 25 Foster, Worees- 
ter 8 Mass. 

Sprague Electric Co., No. 
**Ceroc.”* 

United States Rubber Co., 
of the Americas, New York 20, 


INVERTERS, ROTARY. See Motors 


Mich., 


Inc., E. I., 
Arlington, 


Adams, Mass 


1230 Avenue 
N. Y¥ 


INVERTERS, VIBRATOR. See Vibrator 
Converters. 


IRONS, SOLDERING. 
Irons. 


See Solderine 


ELECTRICAL MANUFACTURING 





We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
include rivets, screws, discs, rods, rings and special 
shapes and stampings. Practically any dimensions 
may he specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, ete. 


LIGHT ASSEMBLIES’) We are shod glad to under- 
take light assemblies and sub-assemblies for the elec- 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your Poca eae Send for : 
our complete catalogue. 


BAKER & CO., INC. 
(113 Astor Si. Newark 5: N. 


SS «The Shape and 
A) 1 Size YOU need! 

| / PARAMOUNT 
Watt ay MB sz: PAPER TUBES 


UE 


All Sizes in Square 
and Rectangular Tubes 


ON G-E Leading manufacturers rely on 


MACHINE TOOL TRANSFORMERS the quality and exactness of 


A complete line of G-E Machine Tool Transformers is now 
available for immediate delivery—including ten ratings, from 
.075 to 3 kva, 60 cycle, 220/440 volts. For foreign and special 
applications, an all-purpose group rated 50/60 cycles, with eight 
primary taps from 208 to 550 volts. Also available: 25-cycle 
transformers in four standard sizes from .150 to .5 kva, with 
primary taps for 220, 440, and 550 volts. 

These transformers, with front-mounted terminal boards, are 
easy to install. They have built-in overload protection, and an 
attractive, functional, control-panel arrangement. Voltage regu- 
lation characteristics assure satisfactory operation of motor- 
starting relays which may cause heavy momentary overloads. 
To help you select the right transformer, write for Bulletin 
GEA-4887. Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 


GENERAL( RU) 6 ELECTRIC 
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PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0” 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 





FOR DURABILITY 


CME Magnet Wire meets not only all stand- 

ard electrical specifications, but also the 

severest physical demands in winding 
motors, transformers and coils. 


Outstanding merits are toughness of insulation 
and a good slip. In winding motor armatures and 
fields, where wires must be forced through narrow 
slots, their ability to withstand the abrasion which 
is unavoidable in modern, high speed assembling, 
pays important dividends in reduced rejections. 


In coil winding, a wire with a good slip, instead 
of piling up and later loosening, falls into place 
evenly and smoothly, producing a tightly wound 


coil that stays tight! Specify Acme for 
PERFORMANCE 


Acme Magnet Wire is available in these insula- 
tions: 


FORMVAR * NYLON 
ENAMELITE e GLASS e COTTONITE 


Let us help you with your winding problems. 
Samples when requested. 


i) Wire 


PRODUCTS 


Acme (¥3 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


MAGNET WIRE ° VARNISHED INSULATIONS ° COILS 
MEMBER ELECTRICAL INSULATING VARNISH SECTION OF NEMA 
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JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Younes, Compounds and Resin- 


Insulating. 
LACQUER. ENAMELS and VAR- 


NISHES, FINISHING 
Dow Corning Corp., Midland, Mich. 
(Silicone Resins — Varnishes) 
du Pont de Nemours & Co., E. I., Fin- 
Wilmington, Del. 
Chemical Dept., 
Plastics Ave., , Pittsfield, Mass. 
(Silicone) ‘‘Glyptal.”’ 


Maas & Wa‘dstein Co., Newark 4, N. J. 
**Motletone.’’ 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

The Sherwin-Williams Co., Industrial 
Div., Cleveland 1, O. 


LAMINATED METALS, 
and BASE (Sheet, Tube and Wire) 


ape © Se. Inc., 113 Astor, Newark 
5 lo we 
Generai Plate Div., Metals and Controls 
Corp., Attleboro, Mass 
‘262 Broad, N. 


Standard Metals Corp., 
Attleboro, Mass. 

105 Chestnut, 

**Wilco.”” 


Co., H. A, 
ark 5, N. J. 
LAMINATED PLASTICS. See Plastics. 
LAMINATIONS, MOTOR AND TRANS- 
FORMER 


PRECIOUS 


New- 


Acme E%ec. Corp., 35 Water, Cuba, N.Y. 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh, 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

North American Electric Lamp Co., — 
Tyler (Carbon), St. Louis 6, 
“‘Nalco.’ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh, 30, Pa. 


LAMPS, MERCURY VAPOR 

General Electric Co., Lamp Department, 
Nela Park, Cleveland, 0. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE 
indicator) 


General Electric Co., Lamp Dept., Nela 
Park, Cleveland, O. (Neon Glow) 

Littelfuse, Imc., 4761 Ravenswood Ave., 
Chicago 40, Il. 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘Nalco.’ 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh, 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. llth, St. 
6, Mo. 


(Pilot and 


Louis 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale Pa. 


LIGHTS, MACHINE (Magnifiers) 


Stanley Electric Tools, 502 Myrtle, New 
Britain, Conn. ‘‘Flud-Lite.’’ 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford 1, Conn. 

Cannon Elec Dev. Co., 3209 Humboldt, 
Los Angeles 31, Cal. 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. = 
**Dialco.’* 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Il. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. “‘Diamond H.’’ 
Kirkland Co., H. R., 810 King, Morris- 

town, N. J. “‘Bulls-I Units.”’ 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and 
See Fasteners. 


LOUDSPEAKERS 


Radio Corporation of 
mercial Engineering, 
Harrison, N. J 


LOCK WASHERS. 


America, Com- 
Section ER 71, 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave. Chicago 23, IIL. 
Madison-Kipp  Corp., 214 

Madison 4, Wis. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘Diamond- 
grip.”’ ‘‘Plasti-grip’’ ‘‘Solistrand.”’ 
American Brass Company, Waterbury 
88, Conn. 

Burndy Engineering Co., Inc., 107 
Bruckner Bivd., New York 54, N.Y. 

Cambridge Termionic Corp., 453 Concord 
Ave., Cambridge 38 Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. 

isco Copper Tube & Products, Inc., 
Cincinnati 27, 0. 


Waubesa, 


Howard B. Jones Div., Cinch Mfg. Cor 

2460 W. George, Chicago 18, Il. 
Krueger & Hudepohl, Third & Vi; 
Cincinnati! 2, O. ‘ 
Littelfuse, Inc., 4761 Ravenswood A 


40, Nl. 
Morse Co., W., 1300 Soldicrs 
35, Mass. 


Frank 
Field Rd, Boston 35 
Patton- -MacQuyer Co., 17 Virginia Av. 
dence 5, R. I. 4 
Rajah Co., Bloomfield, N. J. 
Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, Ili. ‘ 
Sherman Mfg. Co., H. B., 12 
Battle Creek, Mich. 
Soreng Mfg. Corp., 1901 Claybourn Ave., 


Chicago 14 
1304 Meadow &., 


Superior Electric Co., 
Bristol, Conn. 

Thompson-Bremer & Co. 1642 W. Hub 
bard, Chicago 22, Ill ‘‘Evertock.”’ 


MACHINES, See Specific Headings 
alancing; Coil Winding: Die Castin.: 
Drafting; Milling; Molding; Print: 
Rivet Setting; Screw Driving: Strip- 
pers; Wires; Wire Insulating. 


MAGNETIC MATERIALS. See 
Electrical; Magnets, 
netic Recording Tape. 


Bamey, 


Steal, 
Permanent; Mag- 


MAGNETIC RECORDING TAPE 

Indiana Steel Products Co., 6 N. Mich 
gan Ave., ee 2, In. “Hyflux."’ 

Minnesota Mining & Mfg. one St. Paul 
6, Minn. ‘Scotch’? Tape 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy Div 
Section HA-11 Chemical Dept., Pitts- 
fie:d, Mass. “‘Alnico,”* “*Gunico,”” 
“Cunife.’’ ‘‘Silmanal,’ ae.” 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Il. ‘‘Ispco,” 
Alnico,’” ““Cunico,”” ‘‘Cunife,”’ ‘“‘Sil- 
manal,”’ ‘‘Vectolite.’’ 


MAGNIFIERS. See Lights, Machine 


MATERIALS HANDLING EQUIPMENT 


Lyon Metal Products Inc., 23 
nt Ap es 
3 yers, Inc., Crane s 
Div., Springfield, O. oe 


MERCURY ARC RECTI 
Rectifiers, Mercury Arc. re. ” 


MERCURY RELAYS. 
Geataatems. See Relays and 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. See Lamps, 
Mercury Vapor. 


METALLIZED GLASS. See Glass, Tech- 
nical. 


METALS, LAMINATED. See 
ated Metals, Precious and Base. 


METALS, PRECIOUS. See Gold: Lan- 
inated Metal; Platinum; Silver.” os 
METALS, RARE 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


Lamin- 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. 

Genera: Elec. Co., Resin and — ating 
Materials Div., Schenectady, N. \ 
Husite Div. The Huse Liberty Mica Co., 

171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp. 565 W 
Washington Blvd., Chicago 6, I 

Macallen Co., 16 Macallen, Boston 27 
Massa. 

Mica Insulator Co., Schenectady 1, N. Y 
**Micanite,’’ ‘‘Munsell.”’ 

Mitchell-Rand Insulation Co., Inc., 
Murray, New York 7, N. Y. 

New England Mica Co., Inc., 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


MICROPHONES 
Amperite Co., 561 Broadway, New York 


a Oe Me. a 

MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTIC 

Kux Machine Co., 3922 W. Harrison 
Chicago 24, Il. 

Lake Erie Engineering Corp., 878 Wood 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., 5996 Tabor Rd 
Philadelphia 20, Pa. 

MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 


cago, Ill. 
Mallory & Co., Inc., P. R., 
8, Ind. 


MOTOR-GENERATOR SETS. See Motors 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Button 
Stations. 


See Glass- 
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TIMING MOTORS 


AND 


9, our product involves a . TIME MACHINES 
6 fastening operation—-w J ' 

to wood, metal to metal, fabric : le a 

to fabric, composition to com- GR 7 
position, or any combination : ; : Z 

of these—you can slash unit 
costs by increasing production 
volume with high speed 
Chicago Rivet Automatic Set- 
ters and Chicago Rivet tubular 
or split rivets. Four rivets are 


automatically fed, inserted and ; surowen co De s i g ners of 


t one release of the foot 4 Setter with 
pedal by the quadruple mode! Adjustable 
hi 


eo ATS © BIC YC, e + 2 
cago Rivet Setter. Single, Riveting | Eivin Timing Devices 


double and triple setters are 


also available. : ca a = 
uick change hoppers, avail- oe, core Cron Turn to S$ YN CH RON 
able as extra equipment, en- , Pant 


/ able some models to switch quickly from ieee “s for Ada ptability, 


/ one size and style rivet to another. early 
/ all models clinch grommets, eyeions, staples 
/ 


FOLD ‘ 
vescrews— | Santen Dependability 
INSTRUMENTS, 


and Dzus fasteners and insert 
all automatically. 


ane and Accuracy. 

FREE FASTENING CLINIC tf wow y 
duct is small, send us an unfas- ; s bs 

py! a eae ane large, send a sub-essess- een «ean These miniature motors and compact 
end y ae Goat oe sereensoe timing machines have proved their abil- 
Chicago Rivet Automatic Setter neede 


(y! \ and estimate production rates that can be Soot ity to withstand hard usage in millions 
Ny set up on the job. Tecmowes of installations. 
a. 
‘ NEVER NEED OILING: equipped 
with oil storage reservoir and patented 
oil feed to bearings. 


DOUBLE BEARINGS on rotor shaft, 
reduction train, and output shaft, as- 

/ sure smooth operation. BRASS GEARS 
Operating against STEEL PINIONS as- 

S erman sure long life. OTHER FEATURES in- 


clude patented two piece field struc- 
ELECTRICAL FITTINGS ture, gear case sealed against oil leak- 
age, small size motor (234 in. x 1-5/16 
in.) powered to pull 8 oz. direct load 


continuously at | RPM, will operate in 
Clips, etc. Write today for cata- any position. Any speed you need. 
log bulletins, or ask for quotation 


on your requirements. TIMING MACHINES 
(Powered by SYN- 
CHRON Motors) de- 
signed and constructed 
to provide accurate de- 
pendable operation in 
any type timing de- 
vice. 





A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 





Write for new SYN- 
CHRON Catalog and 


DANO COUS complete engineering 


For years, production-wise engineers for nationally 
famous electrical products have repeatedly speci- 
fied DANO Coils. Any type, any quantity .. . if 
you want dependable magnetic coil windings . 
now is the time to check DANO. 
ALSO TRANSFORMERS MADE TO ORDER ace lda mila ed hel ai ic CO., INC. 


Every Job Made To Customer Requirements. 


THE DANO ELECTRIC co. a MAIN ST. Established 1907 - a Pioneer in Synchronous Motors 
INSTED, CONN. PRINCETON 3, INDIANA ; 
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How would you like to be in our shoes. When we 
have orders, we can’t get materials. When we get 
materials, the orders stay away in droves. It’s 


enough to send a man off his rocker. 


For example, right now we're up to our ears in 
rag-filled Melamine. 0O.K., 


molding some plastic molded products. But rag- 


so it’s not suited for 


filled Melamine is really perfect for many molding 
applications, and it has some exceptional ad- 
vantages. Like these: 


Toughness 

Low water absorption 
High arc resistance 

It can be boiled 


It’s thermo-setting 


And, we know how to mold it. 


That’s all, brother. But it should be enough to 
bring you flying to Boonton if you think rag-filled 
Melamine can be used for your product. 


And don’t forget Boonton’s engineering service! 


Our engineers can often simplify your piece de- 


signs to make lighter and more durable parts. 


Your move! Write or phone 


THE BOONTON MOLDING COMPANY 
Boonton 6, N. J. 


Jo Boonton 8-2020 


MOLDERS OF MOST PLASTICS BY MOST METHODS 
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| Connecticut Hard Rubber Co. 





MOTORS 


Miniature Timing’ Motors, Geared 
Subfractional, Under 1/20 Hp. 
Fractional, 1/20 to % Hp. 


Integral, 1 to 74% Hp. 


| ; 
Univ. 


Synch. 





| 
= 


Si eit 





Integral, Over 74% Hp. 





Gearmotors 
yen2rators 


Low Voltages (Under 110) 


Alliance Mfg. Co., Alliance, O. ‘‘Alli- 
ance,’” Power-Pakt’’ (BY) 

Baldor Electric Co., St. Louis 10, Mo. 
(FGKLN) 

Barber-Colman Co., Rockford, Ill. ‘‘Bar- 
col’”” (BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (BCDEFGHIJQRYZ) 

Burke Electric Co., 385 W. 12th, Erie, 
Pa. (DFGHKLMNOP) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (FGJKLMNOPQRUVZ) 
Clarostat Mfg. Co., Inc., 285-7 N. 6th 
St., Brooklyn, N. Y. (B) 
Cramer Co., Inc., R. W., River St., 

Centerbrook, Conn. (AY) 

Crocker-Wheeler Electric Manufacturing 
Co. Div., Joshua Hendy Corp., 
Ampere, N. J. (KLMNOPYZ) 

Delco Products Div., General 
Corp., Dayton, O. (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

Electric Auto-Lite Co.. Toledo 1, O. (GZ) 
Electric Indicator Co., Parker Ave., 
Stamford, Conn. “Alp” 

(BCDEFGHIJUVYZ&) 

Electric Motor Corp, Racine, 
(BCDFGHQRYZ&) 

Electric Speciality Co., 212 South Stam- 
ford, Conn. 
(BCDEFGHIJIKLMNOPQRSTUVWYZ&) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) ‘‘Motorgear’’ 

Federal Telephone & Radio Corp., Dept. 
F 416, 100 Kingsland Rd., Clifton, 
N. J. (UV) 

General Electric Co., Section ~ % 
Apparatus Dept. Schenectady 5, 
Ae S HIRLMNOPURSTUVWYZ&). 

Hansen Mfg. Co., Inc., Princeton 3, 
Ind. ‘“‘Synchron’’ (BCEYZ) 

Haydon Co., A. W., Waterbury 32, Conn. 
(ABCYZ) 


Haydon Mfg. Co., Inc., 2505 Elm, Tor- 
rington, Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 
Howell Electric Motors, 

(FKNQ) 
Jack & Heintz Precision Industries, Inc., 
Cleveland, O. (F) 


Janette Mfg. Co. 556 W. Monroe, Chi- 
cago 6, Illinois. (FGKQRZ) 


Motors 


Wis. 


Howell, Mich. 





Kingston-Conley Electric Co., 
Ave., N. Plainfield, N. J. 
Lamb Electric Co., Kent, O. 
(BCDEFGHJQRS) 
Master Electric Co., 
(FGJKLMNOPQRT) 
Motorsearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (A) 

Ohio Electric Mfg. Co., 
Ave., Cleveland 4, O. 

Packard Electric Div., General Motors 
Corp., Warren, O. (FG) 

Peerless Electrio Co., Warren, O. 
(FGKLN) 

Pesco Products Div., 


86 Brook 
(FK) 


Dayton 1, O. 


5905 Maurice 
(FGJKLMZ) 


Borg-Warner Corp., 
Dept. 8-5 11610 Euclid Ave., Cleve- 
land 6, O. (ZCGLO) 

Rae Motor Corporation, P. O. Box 291, 
Racine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 

Reliance Electric & Engineering Co., 
1054 Ivanhoe Rd., Cleveland 10, 0. 
(KLNOQRZ) 

Reuland Electric Co., 3001 W. 
Rd., Alhambra, Calif. (KN) 
Robbins & Myers, Inc., Motor 

Springfield, O. 
(BCDEFGHIJK LMNPZ) 

Scruggs Co., Loyd 1022-32 N. Sixth, St. 
Louis 1, Mo. (B) 

Signal Electric Mfg. Co., 
Mich. (BCDFGHZ) 

Smith Mfg. Co., Inc., F. A., 
Rochester 2, N. Y. (BCDFGHYZ&) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfie:d, N. J. 

(KLNOQRYZ) 

Sterling Electric Motors, Los Angeles 22, 
Calif. (FKN) 

Telechron, Inc., Motor Advisory 
Dept. H, Ashland, Mass. (A) 

U. 8S. Electrical Motors, Inc., 
Slausen Ave., Los Angeles 11, 
(FKNQY) 

Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

(FGKLNYZ) 

Wesche Exectric Co., ‘., 
Vine, Cincinnati 10, < 
(FGKLNOZ) 

Westinghouse Electric Corp., P. 0. Box 
2025 Buffalo 5, N. Y. 

(BCDEFGHJK LMNOPQRSZ&) 


Mission 


Div., 


Menominee, 


250 Davis, 


Service, 


200 N. 
Calif. 


1626-19 
“*Welco."” 


ATER TR SORT: AAACN RE AR SNE A ARR AR CTS TE, ST TT 


MOTOR SLIDE BASES 


Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, O. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


412 East 
Street, New Haven, Conn. 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 1230 Avenue 
of the Americas. New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 


Haydon Co., A. W., Waterbury 32, Conn. 
Haydon Mfg. Co., Inc., 2503 Elm, Tor- 
rington Conn. 


NAME AND INSTRUCTION PLATES 


Angericsn Name Plate & Mfg Co., 4254 
Arthington, Chicago 24, Il. 
Bleciri Auto-Lite Co., Port Huron, 


Etching Company of America, 1520 Mon- 
tana, Dept. E-5, Chicago 14, Ill. 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘‘Textolite.’’ 

Meyercord Co., Dept. 75, 5323 W. Lake 
Chicago 44, Ill. (Decals) 

Mica Insulator Co., Schenectady 1 N.Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
Conn, (Cupro-Nickel) ‘‘Anaconda.’’ 
nee Brass Co., Bridgeport 2, 


onn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Driver Co., ae B., 150 Riverside 
Ave., Newark 4, J. 

International Nickel, Co., Inc. 67 
New York 5, “*Inco,”’ * 
**Inconel,”’ oNi-Span.” 

Revere Copper & Brass, Inc., 
Ave., New York 17, N. Y. 


Wall, 
‘Monel,”’ 


230 Park 


| Scovili’ Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet Tubing, Wire) 
American Brass Oo., Waterbury 88, 
Conn. ‘‘Anaconda.’’ 


MICKEL SILVER (Cont.) 

Bridgeport Brass Co., Bridgeport 2, 
Conn. 

Chase Brass & Copper Co. 
bury 91, Conn. 

Federated Metals Div. American Smelting 
& Refinining Co., 120 Broadway, New 
York 5, N. Y. 

Revere Copper & Brass, -_. 230 Park 

N, J. 


Ave., New York 17, N. 
Riverside Metal Co., Riverside, 
Seymour Mfg. Co., ‘Seymour, Conn. 
NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 
NUTS. See Fasteners. 
OHMMETERS. See Instruments. 
OILERS. See Lubricators, Oil and Grease. 


PACKAGING. See Boxes and _ Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 
Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 
H668-57, 


Inc., Water- 


General Electric Co., Section 
Apparatus Dept., Schenectady 5, N. Y 
Heineman Electric Co., 99 Plum, Tren- 


ton, ° ® 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PANELS, METAL. See 
metal. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixweil Ave., New 
Haven 14, Conn. 

Baer Co. N. 8. 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall River, 
Mass. **Copaco, a “‘Coparex,”” “Nungra”’ 

General Electric "Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. = 


Cabinets, Sheet 
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ZENITH 
CONTROL 
SWITCHES 





















ALCOA ALUMINUM 
WOOD SCREWS 


Magnetic contactors, remote con- 
trol, and automatic time switches. 
Reset, interval, and process tim- 
ers, program clocks, control 
equipment for special jobs. 


wera Z E N ITH 


EeeCreRi<c ¢o@. 


152 WEST WALTON ST., CHICAGO 10, ILL. 






Bright .. . Corrosion Resistant 
... Light in Weight 





When appearance 
WRITE FOR counts in selling your 
FREE SAMPLES! product, if it’s made of 
Samples_of Alcoa Alumi- wood, plastic, or com- 





num Fasteners sent free position board, or if 
’ when requested on your it’s used outdoors— 
u y ‘ mean letterhead. Please speci- specify Alcoa Alumi- 


: ‘ 3 : ys “> LONGER fy type, length and size. sn Wood Screws. 
a orrosion-resistant 
NEY SERVICE 


Alcoa Aluminum Screws prevent staining wood 








es Nib 


: y ' eo ff hyd) ‘ . . 

i Ut: ai Sic LIFE or other surfaces with red rust-streaks, stay bright 

* i i 4 . 4 ‘ ‘ : 

é é ctive. / . o. 14.le 

ae oan ars for PILOT LIGHTS and attra tive. Available in sizes to No. 14, lengths 

BeBe to 2”, countersunk, round or binding head. 

ae designed for industrial use—where inductive kick- o 

& hack can feed into, the lamp circuit—and where vibration Wherever you use aluminum in your product, 
is often excessive—Nalco Carhon Lamps give jours ° ° ° - wa 
S of trouble-free service, reduce: bulb replacements. fasten it with Alcoa Aluminum Fasteners to mini- 
SS Standard types, shapes, sizes, and colors are available as —_— ° : . . 
SCS well as special shapes and colors. Standard screw and mize galvanic action that may result when alumi 
Q special bases are supplied according to your needs. num and other metals meet. ALUMINUM COMPANY 


1082 Tyler St. - St. Louis 6, Mo. 


et NORTH AMERICAN or America, 615 Gulf Bldg., Pittsburgh 19, Pa. 
&Y he tists, ™ Electric PLT) 5 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


PAUL 
VAT ULL 





} THIRD AND VINE STS. CINCINNATI 2, OHIO 
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CAN'T YOU FERRET OUT THE FAVZF 
of your COM ERIORMANCE? 


Try 
Better 
COIL BASES 


PRECISION 
BOBBINS 


PRECISION BOBBINS, specially engineered makes improvements in 
the entire’ winding: 


For greater strength, 


spiral winding 


Heavy heat - treated 


compression 


Swaged tube ends, 


securely locked 


impregnation of 


complete assembly 


Lower moisture absorption 

Dependable insulation 

Closer sizing 

Room for larger gauge, or more wire same gauge in winding area 
Weight saving 

Space saving 


To Your Specifications 


Let us make up samples for you in dielectric 
kraft, fish paper, cellulose acetate, or combina- 
tions, Round (cut round bobbin), Square (cut 
square bobbin), Rectangular (cut rectangular) 
—any coil shape. 


Also mfrs. dielectric paper 
tubes all forms, any 
length, ID or OD. Ask 
for new Mandrel List— 
many new sizes. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON 
PLANT No. 


STREET, CHICAGO 47, ILLINOIS 
2, 79 CHAPEL STREET, HARTFORD, CONN. 
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Hollingsworth & Vose Co., East Walpole, 


Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, [lL 
Irvington Varnish & Insulator Co., Irv- 

ington 11, N. J. 
Mica Insulator Co., Schenectady 1, N. Y. 


“Em: 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. ¥. 
National Varnished Products Corp., 207 
Randol| Woodbridge, N. J. 


atvar. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Peerless.’’ 
Paper Manufacturing Co., Philadelphia 
22. Pa.. “‘Neutrelec.”’ 
Taylor Fibre Co.. Norristown, Pa. 
Pulp & Paper Cw 230 
New York 17 Y. 
Electrite,”” ‘‘Kraft Board. ” 


PAPER, TRACING. See Tracing 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil (Co., 
N. J. 


Cloth 


Bloomsbury, 


PERMANENT MAGNETS. See Magnets, 


Permanent. 
PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
Conn. “‘Anaconda.’ 
Bridgeport Brass Co., Bridgeport 2, 


Conn. 
Chase Brass x Copper Co., Inc., Water- 
> nn. 
Mallory & Co., Inc. P. R. Indianapolis 


6, Ind. 

Bronze Corp., 22nd & Wash- 
ington Ave., a 46, Pa. 
Revere Copper & Brass. Inc., 230 Park 

Avenue, New York 17, , A 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
General Electric Co., Mocwente Dept., 
Th Rd., N. Y. 


tion of Roane. Com- 
ey ineseing, Section CR 71, 


Gtanterd Arcturus Corp., 54 Clark, New- 


rk 4 J. 
Vickers Elecl. Div., 2160 
E. Imperial El Segundo, 
Calif 


Vickers. Inc., 
Highway, 


PHOTOELECTRIC CONTROLS 


Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, Md. 
General Con 


. 1200 Soldiers Field 


R4., Mass. 
General Electric 'Co., Electronics Dept., 
Thompson Rd. Svracuse. N. Y. 
Mercoid Corp., 4218 Belmont 
41, Ti. ‘“‘Visafiame.”’ 

Electric Corp., P. O. Box 
868, Pittsbuurgh 30, Pa. 
Weston Electrical Instrument Corp.. 617 
Frelinghuysen Ave., Newark 5, N. J. 
“*Photronic.”’ 


Ave., 


PHOTO PAPERS 


Eastman Kodak Co., Industrial _uete- 
graphic Div., Rochester 4, 

Hunter Photo-Copvist, Inc.,. 119 Hunter 
Ave., Syracuse, N. Y. 


PIEZOELECTRIC UNITS. See Crystal 
nits, Quartz 


PILES, CARBON 


RHEOSTAT. 
Carbon & Graphite. 


Bee 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS.- rom MOLDERS and 
EXTRUDER 


American sol Corp., New Freedom, 
Pa. “Aico.” 


Barber-Colman Co., Rockford, I. 

Boonton Mo:ding Co. » Boonton, N. J. 

Chicago Molded Products Corp.. 1024 N. 
Kolmar Ave., Chicago 51, It. 

Consolidated Molded Products Corp., 309 
Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Federal Telephone and Radio Corp., 
Dept F- ts 900 Passaic Ave., E. New- 


ark, N. 
General Electric Co., Plastics Div., 
» 1 Plastics Ave., Pitts- 
Inc., 1297 
Plaines, Ti. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 
Kuhn & Jacob Moulding & a Co., 
1204 Southard, Trenton 8 N. 
a Inc., 1419 8. Bieibees. 
Dayton 1, O. 
Midwest Mold LS Mfg. Co., 4630 W. 
Fullerton, 89, I. 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
cs Corp., 25 Foster, Worces- 
ter 8, Mass. 
Rogan Brothers, 2500 W. Irving Pk. 
Bivd., Chicago 18, Tl. 
Synthane Corp., 2 River Road, Oaks, 
Taylor Fibre Co., Norristown, pag 
Watertown Mfg. Co., 700 Echo Lake Rd. 
Watertown, Conn. 


Yardley F-astics Co., 138 Parsons Ave., 
Columbus 15, Ohio 


PLASTICS-LAMINATED 
FABRICATORS 


nose Co., N. 8., 7-11 Montgomery, Hi! 

side, N. J. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N, 
Kolmar Ave., Chicago 51, Il. 

Continental-Diamond Fibre Co., 
13, Delaware. 

Electric Auto-Lite Co., 
Bay City, Mich. 

General Electric Co., 
Plastic Ave., Pittsfield, Mass. 

Husite Div., The Husite Liberty Mica 
Co., 171 Camden St., Boston 18, Mass. 

Kurz-Kasch, Inc, 1419 S. Broadway, 
Dayton 1, O. 

Mica Insulator Co., Schnectady 1, Y. 

Midwest Molding & Mfg. Co., ‘sas N, 
Whipple, Chicago 12, Ill. 

Rogan Brothers, 2500 Irving Park Bivd., 
Chicago 18, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


PURGTICS. LAMINATED 
Rods Tubes) 


Newark 
Bay Mfg. Div., 
Plastics Div., 1 


(Sheets, 

Beer Cy N. 8., 7-11 Montgomery, Hill- 

Bakelite on. Unit of Union Carbide & 
Carbon Corp., Dept. 48, 36 E. 42nd, 
New York 17, mm Ee 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 135 
Walck Road, North Tonawanda, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Plastics Div. Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. ‘*Textolite.’’ 

Insu:ation Manufacturers Corp., 
Washington Blvd., Chicago 6, 

Mica Insulator Co., Schnectady 1, 
**Lamicold.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Phenolite 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Micarta.”’ 


PLASTICS MOLDING MATERIALS 
Cellulose Acetate (A) 


Melamine Formaldehyde 
Methyl Methacrylate 
ane Formaldehyde 
‘o:ystyrene 

Polyamide (Nylon) 
Polyethylene 

Urea Formaldehyde 
Vinyl Alcohol 


- Vinyl Acetal 


Vinyl Chloride Acetate 

Viny‘idene Chloride 

Polytetrafiuorethylene 

Allyl Resin 

Cellulose, Nitrate 

Bakelite Comp. Unit of Gntcn Carbide 
& Carbon Corp., Dept. 48. 30 E. 42nd, 
New York 17, N. Y. (ERIM) 

du Pont de Nemours & Co., Inc., E. 
Plastics, Room 1387, Arlington, N. 
(ADGHKLPR) “Lucite,” 
**Plastacele,”  *‘Pyralin, 

Durez Plastics & Chemicals, Inc., 132 
Walck Road North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Compound Div. 
Chemical Dept., 1 Plastics Ave., Pitts- 
fleld, Mass. 

Goodrich Chemical Co., v.. ~~. tr 3 
Rose Bldg., Cleveland Bs, 6. 
“Kriston” (N) 

Monsanto Chemical Co., 
Springfield 2, Mass. 
tron,”’ ‘‘Tastrex ”’ 
tos,” “‘Nitron,” ‘‘Resimene ”’ 
nox,” “‘Styramic’”’ 


(ACEFL) 
Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, 0. 


(CJ) 
PLATING GENERATORS. See Motors. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 


aoe Co., Inc., 113 Astor, Newark 
Brainin Go., C. 8., 233 Spring, New 
York 13, N. 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 
a ae, 82 Fulton, New York 


Wilson’ Co., H. A., 105 Chestnut, 
ark 5, z 


PLIERS 


Kein & Sons, Mathias, 
Ave., Chicago 18, IL 


PLUGS AND RECEPTACLES 
Arrow-Hart & ‘Hegeman Electric Co., 


Hartford, Conn. 
Co., 4633 W. Van Buren, 


Belden Mfg. 
Chicago 44, Ill. 

Cannon Electric Development Co., 3209 
Humboldt St., Los Angeles 31, Calif. 

Cornish Wire Co., Inc., 15 Park Row, 
New York, N. Y. ‘“*Corwico.”’ 

Federa: Telephone and Radio Corp.. 
Dept. ” - 100 Kingland Rd., Clif- 
ton, . 

General Electric Co., Section A50-122 
Appliance & Merchandise Dept. 
Bridgeport 2, Conn. ‘‘Flamenol.” 

Interstate Mfg Co., R Sussex Ave., 
Newark *Inco.”* 

Howard B. Jones tie. , Cinch Mfg. Corp. 
2460 W. George, Chicago 18, Ill. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


Morse Co., Frank W., Boston 35, Mass 
National sriectric Produets Corp., Pitts- 
burgh 80, Pa. 


Plastics Div., 
“‘Cerex,”” 
*Ultron,”’ 


New- 


3200 Belmont 
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Mace PEERLESS ELECTRIC 
MOTOR DEPARTMENT 


@ When you bring your motor problems 
to Peerless Electric, you add a motor de- 
partment to your plant facilities. Peerless 
is small enough to give individual engi- 
neering attention to your motor require- 
ments—large enough to manufacture the 
motors you need in any quantity. 


We can give you the same quick action on 
special motors that you could get in your - 
own plant if you had a motor department 
—action that will give you promptly the 
information or samples you may need. 


THE PEERLESS ELECTRIC COMPANY © WARREN, OHIO 
Manufacturers of Quality Motors for more than 55 years. 
Single Phase @ Polyphase ¢ Direct Current Motors 


au Poorboss. Vlotors. ARE PEERLESS REGISTERED’ 


EXPORT OPPORTUNITIES 
IN 


AIRCONDITIONING ee etleu ae 
FANS The most economical way of 


providing low voltage circuits 


MOTORS for the lighting and operating 


of machine tools is to run a 


Feuer Circuit 


branch line from the power 


PUMPS line, using a transformer to 


step down the voltage. 
i i f 6 1 
REFRIGERATION or lens, Stace: 8 V.a. t0.9%6 
K.V.A, Primary and secondary 
and similar Electrical Equipment S20 1h Stgnent Cena 


eliminating the necessity of ad- 
ditional wiring boxes. 


Specializing in the export of electrical ‘ Write for 
supplies and equipment, we would like New Catalog 


to represent several additional manu- 
facturers, on an exclusive basis. Your DONGAN ELECTRIC MFG. COMPANY 
inquiry will receive prompt attention. 2979 FRANKLIN ST. 


DEVERO COMPANY OF AMERICA 


EXPORT xx IMPORT 
15 Park Row, New York 7, N. Y. 
BEekman 3-5932 
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® The exceptionally high tensile strength 
of the fabric used in PANTHER and DRAGON Fric- 
tion Tapes makes for stronger splices . . . splices that 
last longer. This higher quality is guaranteed by con- 
stant checks on breaking strength, such as the one 
for ASTM specifications shown above. 

PANTHER and DRAGON Friction Tapes also rate 
high in tests for adhesive and electrical properties. . . 
work easily and stay spliced in cold as well as warm 
weather. Sold only through recognized independent 

wholesalers. The Okonite 
Company, Passaic, New 


Packard Electric Div., General Motors 


Warren, O. 
Rubber Co., 1230 pre of 


“Americas, New York 20, N. 
PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg., Co., 2200 S. 
Bay, Milwaukee 7, Wis, 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Superior Electric Co., 1304 Meadow St., 
Bristol, Conn. 


POTENTIOMETERS. See Rheostats. 


POTS and LADLES, MELTING 


General Electric Co., Section H668-57, 
Apparatus Dept., Schnectady 5, N. Y. 

Sta-Warm Electric Co., 565 N. Chest- 
nut, Ravenna, O. 

Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 


Bearing Co., 


(See also Bearings and Bushings; 

Contacts) 

Amplex Mfg., Co., Div., Chrysler Corp., 
Detroit 2, Mich. 

Bound Brook Oil-Less 
Bound Brook, J. 

Callite Tungsten Corp., 547 39th, Union 
City N. J. 

Gibson E-ectric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

—- - Co., Inc., P. R. Indianapolis 
, Ind. 

Moraine Products Division, General Mo- 
tors, Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 

POWER SUPPLY UNITS, RECTIFIER 

American Television | & Radio Co., St. 
Paul 1, Minn. “ATR 


Electricoil Transformer Co., 421 Canal 

St.. New York 13, N. Y. 

Federal Telephone and Radio Corp., 
900 Passaic Ave., E. 


Dept., F-416, 
Newark, N. J. 

Maliory & Co., Inc., P. R., 
olis 6, Ind. 

Standard Transformer Corp., 
Ave., Chicago 18, Ill. 


PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 
PRESSES, HYDRAULIC 


Hydraulic Press Mfg. Co., 1004 Marion 
Road, Mount Gilead, O 
ye Wood- 


Lake Erie Engineering Corp., 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

PRINT MACHINES: Black, Blue, 


Brown, White 


Ozalid Div., General Aniline & Film 
Corp., Dept. 339 Johnson City, N. Y. 


PULLEYS, V-TYPE. See Drives, V- 
Belt. 


Indianap- 
3570 Elston 


PUMPS 


Pesco Products Div., Borg-Warner Corp., 
-8, 11610 Euclid Ave., Cleve- 

land 6, Ohio. 

Robbins & Myers, Inc., Springfield, O. 
eo 

Scinti: Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

PUSH BUTTON STATIONS 


Allen-Bradley Co 1316 S. Second, Mil- 
waukee 4, 

Arrow-Hart & ae Electric Co., 103 
Hawthorne, Hartford, Conn. 

General Electric Co., Section pore e, 
Apparatus Dept., Schnectady 5, N. 

Micro Switch Div., First National dees. 


Freeport, Ill. 
170 E. 131st, Cleve- 


National Acme Co., 
land 8 O. ‘‘Namco.’ 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Superior Electric Co., 1304 Meadow St., 
Bristol, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Exectric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 

Bristol Company, 153 Bristel Rd., Water- 
bury 91, Conn. 

Lewis Engineering Co., Naugatuck, Conn. 

Minneapolis-Honeywell Regulator Co., 
— Ave., 8S., Minneapoiis 8, 


REACTORS. See Transformers. 


RECEPTACLES. See Plugs and Re- 
ceptacles. 


RECTIFIERS, DRY METALLIC 


Acme Elec. Corp., 35 Water, Cuba, N. Y. 

Benwood-Linze Co. 1815 Locust, St. 
Louis 3, Mo. 

Cambridge Thermionic Corp., 453 Con- 
cord Ave., Cambridge 38, Mass. (Cop- 
per Oxide) 


Fansteel Metallurgical Corp., Rect 
Div., North Chicago, Ill. (Seleniur 
Federal Telephone and Radio ( 
Dept. F-416, 900 Passaic Ave., E. N 
ark, N. J. (Selenium) 

General Electric Co., Section A50 
Appliance & Merchandise De 
Bridgeport 2, Conn. (Copper wx 
Selenium) ‘‘Tungar.’’ 

Mallory Co., Inc., P. R. Indianapolis 6, 
Ind. (Magnesium Copper Sulphide. 
Radio Receptor Co.. Inc.. Dept. S-sy, 
W. 19th New York 11, N. Y. 

lenium) ‘‘Seletron.’’ 

Standard-Arcturus Corp., 54 Clark, New 
ark 2, N. J. ‘‘Kotron.’’ 

Vickers Elec., Div., Vickers, Inc., 2 
E. imperial Highway, El Segundo, ‘ 
Westinghouse Electric Corp., P. O. }))x 
868, Pittsburgh 30, Pa. (Copper (: 

ide) ‘‘Rectox.”’ 


RECTIFIERS, MERCURY ARC 


Federal Telephone and Radio Cor; 
Dept., F-416, 67 Broad, New York 


x. X, 

General Electric Co. Section H668-57 
Apparatus Dept., Schnectady 5, N 

Radio Corporation of America, (\ 
mercial Engineering, Section CR 71, 
Harrison, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. 
Controllers, Motor. 


REGULATORS, TEMPERATURE. 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable-Voltage 


Acme Etec. Corp. 35 Waters, Cuba N.Y 
Burlington Instrument Co., 203 N. 3rd 
St., Burlington, Iowa. 

Federal Telephone and Radio Cor 
Dept., F-416, 67 Broad, New York 4 
N 


General Electric Co., Section H668-57 
Apparatus Dept., Schnectady 5, N. Y 
Raytheon Mfg. Co., Waltham 54, Mass 
R-B-M Division, Essex Wire Cor 
Logansport, Ind. 

Sola Electric Co., 4633 W. 16th, Chicago 
50, Ill, 

Superior Electric Co., 
Bristol, Conn. 
Westinghouse Elec. Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


RELAY and CONTACTORS 


Adams & Westlake Co., Elkhart, Ind 
(Mercury) ‘‘Adilake.’’ 

Advance Electric & Relay Co., 
2nd, Los Angeles 26, Calif. 

Allen-Bradcey Co., 1316 5S. Second, Mil 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End 
Ave., New York 21, N. Y. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth, N. J. ‘Aga 
stat.”’ 

American Relay & Controls, Inc., 4901 
Flournoy, Chicago 44, ILL 

Amperite Co., 561 Broadway, New York 
12, N. Y. aa Thermostatic Meta! 
Bulb Type 

Arrow-Hart & Hegeman Electric Co., 1( 
Hawthorne, Hartford 1, Conn. 

Automatic Electric Mfg. Co., 60 State 
Mankato, Minn. 

Automatic Switch Co., 391 Lakeside Ave 
Orange, N. J. 

Barber-Colman Co., Rockford, III. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill, (Mercury « 
Micro-adjustment) 

Comar Elec Co., 2701 Belmont Ave 
Chicago 18, Ill. y 

Cramer Co., R. W., River St., Center 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 16006 First 
Kentland, Ind, 7 

Durakool inc., 1010 N. Main, Elkhart 
Ind. (Mercury) 

Thomas A. Edison, Inc., 
Div., W. Orange, N. J. 

Electric Auto-Lite Co., Toledo 1, 0 
Electro-Therm, Inc., 8010 Georgia Ave 
Silver Spring, Md. p 
Federal Telephone and Radio Corp 
Dept., J-116, 900 Passaic Ave., East 
Newark, N. J. a 
General Electric Co., Section H668-5! 
Apparatus Dept., Schnectady 5, N 
Guardian Electric, 1627-F W. Walnut, 

Chicago 12, Il. 

Haydon Co., A. W. Waterbury 32, Conn 
Haydon Mfg. Co., Inc., 2505 Elm, Tor 
rington, Conn. s 
Leach Relay Co, 5915 Avalon Blvd 

Los Angeles 3, Calif. 

Mercoid Corp, 4213 Belmont Ave., Ch! 
cago 41, e ; 
Phillips Control Corp., 612 N. Michigan 

Ave., Chicago 11, i. 

Potter & Brumfield Sales Co., 551 W 
Washington Blvd., Chicago 6, lil 
R-B-M Division, Essex Wire Corp., 10 

gansport, Ind. 

Sigma Instruments, Inc., 70 Ceylon. 
Boston 21, Mass. 

Signal Engineering & Mfg. Co., 154 W 
14th St. New York 11, N. Y. 

Square D Co., 4041 N. Richards Mil 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 WN, 1 
Philadelphia 7, Pa, (Mercury) 

Ward Leonard Electric Co., 34 Sou 
St., Mount Vernon, Y. 

Westinghouse Electric Corp., P. Be 
868, Pittsburgh 30, Pa. (Time Se 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. | 

Zenith Electric Co., 152 W. Walton, © 
cago, Ill. 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Conta 
tors; Switches. 


1304 Meadow St 


1260 W 


Instrument 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


WS poze nm any 


ds and finishes Or 





Sa Fa 
ILSCO LUGS 


ARE 
10% to 20% 
COOLER 


than the heavy cast 
lugs you now use 


WRITE FOR SAMPLES and the 
lisco 54-page illustrated catalog. 


ILSCO COPPER TUBE & PRODUCTS CO., Inc. 


Cincinnati 27, Ohio 


KESTER (luxes 


Do it Faster 


PROVE IT TO YOURSELF— 


Increase the efficien 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 

4209 Wrightwood Ave., Chicago 39, Ill. 
PREFERRED Eastern Plant: Newark, New Jersey 
SINCE 1899 Canadian Plant: Brantford; Canadeo 
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Look to High Performance 


BERYLLIUM-GOPPER 


Beryllium- 

copper Power 

Element used by 

Ranco, Inc. in the 
manufacture of Commer- 
cial Refrigeration Controls. 


You can be assured of dependable operation 
of controls over a long service life when power 
elements are made of heat-treatable BERYJ.CO 
25S, a beryllium-copper alloy which maintains 
maximum sensitivity and gives positive action 
even at high working stresses. It is readily 
formed, even when moderately cold-worked— 
can be made to conform to closer tolerances 
than any other material—and takes on the 
highest strength and hardness of all copper 
alloys after heat-treatment. This added strength 
offers significant space-saving possibilities. 


BERYLCO 25S is available in strip, 
rod and wire forms. For specific en- 
gineering data, write for Technisheet 


No. 2. 


“7ée BERYLLIUM 
CORPORATION 


ojge £ 
ImARGMAl Dept. 1£, Reading 5, Pa. 





SUPERIOR 
CAPACITOR 


Permanenf, eon 
rock-hard casing. 
Smooth clean surface. 


Drop them, bang them, 


¢ An entirely new tubular capacitor—fea- 
turing the new impregnant Aerolene; new 
processing methods; new Duranite casing. 
scratch them—no Toughest capacitor ever offered for use in 
age. Leads won't pull stay-put assemblies. Don't confuse the Du- 
loose. ranite with conventional molded tubulars. 
Really moilsture-proef. _ it's different! 


Thoroughly and perm 
anently led. 


Unaffected by tem 
poaseeaese of 250° F. 
o deterloration le 
stock. 


a 


Capacitors 


In popular capacities. 200 to 1600 v. 
D.C.W. Try them. You'll be amazed. 


e Literature on request. 


FOR RADIO-ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 


PALNUT 
MN 


SELF-LOCKING NUTS 


Pal 
TRADEMARK 


ALG. U.S. Par OFF. 


Here Are The 


PALNUT Acorn Self-Locking Features: 


Nuts are dome-shaped single 
thread nuts, made of tem- 
pered spring steel, They ex- 
ert a powerful double-locking 
action that defies loosening 
under vibration. Low in cost 
—light in weight — easily, 
speedily applied. 


Investigate PALNUT Acorn 
Self-Locking Nuts for your 
preducts. Outline needs for 
sample and- data. Ask for 
literature on entire line of 


PALNUT Self-Locking Nuts. 


THE PALNUT COMPANY 
66 Cordier St., Irvington 11, N. J. 


©@ Self-locking; replaces regu- 
lar cap or acorn nut and 
lockwasher. 


Holds tight under 
tion. 


vibra- 


Covers rough holt ends, 
eliminating “catching” or 
“scratching’’; adds stream- 
lined appearance. 


Saves assembly time, la- 
bor, weight and cost. 
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RESINS INSULATING. 
nishes, Compounds & 


RESISTANCE ALLOYS 


Driver Co., Wilbur - 
Ave., Newark 4, N 
Driver- Harris 


See Var- 


150 kiverside 
Mirrison N. 2. 
me.’* 


RESISTANCE HEATING ners. See 
Heating ents & Uni 


RESISTANCE LINE CORDS 


General Electric Co., Section A5U-122, 
Appliance «& Merchandise Dept., 
SSridgeport 2, Conn. 

Lewis Engineering Co., Wire Div., Nau- 
gatuck, Conn. 


RESISTANCE WIRE, 
sistance. 


See Wire, Ke- 


nemerons, INSTRUMENT and 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb Type) 

Clarostat Mig. Co., inc. 285 N. 6th 
Brooklyn, x. 


N, 
Hardwick, Hindle, Inc., Newark 5, N. 
international Kesistance Co., 401 N 
Broad, Philadelphia 8, Pa. 
Mallory & Co., inc., P. K., Indianapo- 


us 6, 
12508 Berea Kd., 


Ohio Carbon Co., 
Cleveland 11, O. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Ill. ‘‘Brown Devil,”’ ‘‘Cor- 
rnb,”’ *Dividohm,’’ “‘Kiteohm,’’ ‘*Wire- 
watt,’”” ‘‘Determohn,’’ ‘‘Little Devil,” 
**Multivolt,”” ‘*Ohmite.’’ 

Radio Corporation of America, Commer- 
cial Engineering, Section CK 71, Har- 


rison, N. J. 
Sprague Electric Co., North Adams, 
Mass. ‘‘Koolohm.”’ 
Square D xt 4041 N. Richards, Mil- 
waukee 1 is. 
a Tae Co., St. Mary’s, Pa. 
Tuttle & Co. H. sence Adrian Mich. 
Ward ectric Co., 34 South, 
Mount a N. 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 
Allen-Bradley Co., 1316 8. Second, Mil- 


waukee 4, Wis. 
General Electric Co., Section E700- “. 


Apparatus Dept., Schenectady 5, N. 
Hardwick, Hinde, Inc., Newark 5, NO 
International Resistance Co., 401 x 

Broad, Philadelhpia 8 Pa. 

Mallory & Co., Inc., P. R., Indianapo- 


onie Carbon Co., 12508 Berea Rd., 
. * 4806 Flournoy, Chi- 
3 Foxhurst Rd., 
North Adams, 
oma. 


Leonard Electric Co. 34 South, 
Mount Vernon, N. Y. 


ones, INSTRUMENTS and 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Bulb Type) 

Clarostat = ¢ Co., Inc., 285 N. 6th, 


Biectrical i Mfg. ce, Lake & 4th, Racine, 


Hindle, Inc., Newark 5, N. J. 

al Resistance Co., al N, 
Philadelphia 8, Pa. 

& a Inc., P. R., Indianapo- 

Ohmite’ Mig Co., 4806 Flournoy, Chi- 


cago 44, IlL 
‘ard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 
Allen- ae Gee 1316 8. Second Mil- 


Co., Lake at 
Racine, Wis. (Foot & Knee 


trol) 
General Electric Co., Section H669-57. 
9 Schenectady 5, N. } 
e, Inc., Newark 5, N. J. 
Resistance Co., 401 N. 


8, Pa. 
troller Co., 5309 

Ravenswood Ave., 
Ohmite me... Co., ournoy, Chi- 


Chicago, 
Fi 
Leonard Electric Co., 34 South, 
We 
868, Pittsburgh 30 


RINGS, COLLECTOR 

Baker & Co., Inc., 113 Astor, Newark 
5, N. J. (Precious Metal.) 

General Plate Div., Metals & Wontrols 
op. Attleboro Mass, (Precious 


) 
Wesche Electric Co., B. A., 1626-18 
Vine, Cincinnati 10, Ohio. *Welco.” 
Co., H. A., 105 Chestnut, New- 


ark 5, N. J. (Precious Metal.) 
RINGS, RETAINER and t coo 
Corp., 
iosT0 "Ba Boren Hd. Ra, 
Clip.” 


“Snap 


musfenel Lock Washer Co., Newark 5, 


“City L N. 


RIVET SETTING MACHINES 

Chicago Rivet & Machine o, 9609 W. 
Jackson Blvd., Bellwood, I 

Milford Rivet & othe “Co., 871 
Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS, See Bearings, 
Ball and Roller. 


ROTARY CONVERTERS. See Motors. 


RUBBER and RUBBER PRODUCTS 

Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn. 

Genera. Elec. Co., Chemical Dept. 1 
Plastics Ave., Pittsfield Mass, 

Lord Mfg. Co., Erie, Pa. 

Sponge Rubber Prod. Co., 267 Derby 
Place, Shelton, Conn. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 

SAWS, COMMUTATOR. See Conm- 
mutator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable, 


SCREW-DRIVING MACHINES 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics.) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N, Y. 

Linden & Co., Inc., 70 Baker, Provi- 
dence, R. 

Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. 

a “—— Co., 170 E. 131st, Cleve- 
an 

Peck Spring “Co., 20 Grove Ave., Plain- 
ville, Conn. 

Penn Ri-Vit & Mch. Co., 
ington, Philadelphia 33, Pa. 


254 Hunt- 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 


SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., 1267 Elston 
Ave., Chicago 22, Ill. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N, Y. 
**Klosure,’’ 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 23, Ill. 

SELENIUM RECTIFIERS. See Recti- 
tiers, Dry Metallic. 


SHAFTING, FLEXIBLE, See Flexible 
Shafting 


SHEETS, ELECTRICAL, See Steel, 


SHUNTS, INSTAUMENT, See Instru- 
Accessories. 


ments and 


SQNAL LIGHT ASSEMBLIES. 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 


aye & Co., Inc., 113 Astor, Newark 5, 


. & 

Brainin Co., C. S., 233 Spring, New 
York 13, N. ¥. 

— a urgical Corp., North Chi- 


General Plate Div., Metals and Controls 
Corp., ssnese Mass. 

Hani & pasmen, 82 Fulton, New 
York 7, N. 

Mallory & Co., Inc., P. B., Indianap- 


olis 6, 
Standard Metals Corp., 260 Broad, N. 
Attleboro, Mass. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers Corp. - w. 
Washington Blvd., ee 6 

Mitchel-Rand Insulation — 61 
Murray, New York 7, N » 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 

SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 

SLOT INSULATION. See Fabrics, 


spatatings Mica; Paper, Insulating. 
Tubing & Sleeving, Braided Fabric. 
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It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qual- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 


Strom Steel Ball Co., 1850 So. 
54th Ave., Cicero 50, Illinois. 

















Machines used in 
final lapping oper- 
ation on medium 






and large Strom 
Balls. 











LAw we oT INDEPENDENT ANO EXCLUSIVE BALL 





METAL 





NEW ANGLE 


On coil winding costs pease 
.) Synchronous Self-Starting Motors 














Compare the square corners of Di- ai 
Formed tubes with old-style tubes. aianatahhed iS nike 


° Can Type 


90 





PRECISION DI-FORMED 
PAPER TUBES 


That angle means greater strength; enables automatic 
stacking; makes forming after winding unnecessary; and 
cores can be engineered close, to save wire. Write for 
samples of this new tube. Round tubes also available. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St. Chicago 47, Illinois 
Plant No. 2 — 79 Chapel St., Hartford, Conn. 














WIDER SPEEDCRAFT 
APPLICATIONS 


Due to a new development in 
combination with the flexi- 
bility of design of the SPEED- 
CRAFT WIRE STRIPPER Cut- 
ter Head we can remove the 
outer rubber jacket from most 
kinds ef multi-conductor rub- 









WRITE “Zoday FOR CATALOG 


In SWITCHES, FLASHERS and RELAYS 
MS eu ee eC ee) 
Pe ee 
DIAMOND SEAL for 
DIAMOND QUALITY. 















ber covered wire — Another 
SPEEDCRAFT Achievement — 
SPEEDCRAFT is Superior by 
every Comparison. 









oh 





ms 


"hutomatic Flectetc 












Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., 






1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 


60 STATE STREET - MANKATO, MINN, 
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HEAT RESISTANT WIRES FOR EVERY APPLICATION . . ve 
HEATING UNITS 
HEATING ELEMENTS ” 


RESISTANCE 
LINE CORD 


THERMOCOUPLE WIRE 


ASBESTOS LEAD 
& FIXTURE WIRE 


INSULATED 
RESISTANCE WIRE 


FIBERGLAS — 
INSULATED WIRE 


WIRE TO ANY © + 
SPECIFICATIONS 


APPLIANCE 
MANUFACTURERS 
WHO NEED: 


A. Lead wire for Toasters, 
irons, table stoves, etc. 


waffle 


Heating element or units for pads, 
toys, curling irons, heat sealers, 
etc, 

Line dropping cord for radios, 
therapeutic instruments, special 
devices, etc. 


Special heat resisting wire for any 
application... 


Let Lewts 
Butld The Wire For You 


Send your electronic control, communications or appliance wir- 


ing specifications for a recommended solution by our engineers. 


FOR A TRIAL ORDER OR A CARLOAD consult 


Ul: dae att ev 


2) OM alo Z y ae 
ie Spans 


Ost 


CONNECTICUT 





oe 


ELECTRICAL 


CONTACTS 


PRECISION SERVICE 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most carful attention. 


Extra KNOW-HOW 


for your specific design problems 


THERMOSTATIC BIMETAL 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


233 SPRING STREET, NEW Zel14 TF a? 


| SOCKETS 





W. Va. 
United Mfg. & Service Co., 








SLOTTERS, MICA. 
Saws and Slotters. 


See Commutator 


and ADAPTERS, 
See Plugs and Receptacles. 


RADIO. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


American Phenolic Corp., 1830 S, 54th, 
Cicero 50, Il. 
Arrow-Hart & Hegeman Electric Co. 
Hawthorne, Hartford, Conn. 
Light Co., 900 Broadway, New 
1113. W. 


ven & &. 7%. 
Hubbard, 
(Pilot) 


Drake )} , ~e.. 
Chicago 22, I11. 

General Electric Co., Section Y-90-1222, 
Appliance & Merchandise Dept. 
Bridgeport 2, Conn. 

Kirkland Co., H. R., 810 King, Mor- 
ristown, N. J. 

McGill Mfg. Co., Inc., Valparaiso Ind. 
**Levolier.”’ 

Mines Equipment Co., 4223 
Ave., St. Louis 10, Mo. 

Morse Co., Frank W., Boston Mass. 

Union Insulating Co., Parkersburg, 


783 N, 


Clayton 


Water, Milwaukee 2, Wis. 


SOCKETS, 
Fluorescent 


FLUORESCENT. See 
Lamp Auxiliaries. 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn 
Standard Presssed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. See Fasteners 


SOLDERING IRONS 


American Electrical Heater Co., Detroit 
2, Michigan 

General Electric Co., Section H- 668-57, 
Apparatus Dept., Schenectady wm me A 
“Calrod.’ 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ili. “Thermo-Grip’’ Grip 
Tools. 

Stanley Tools, New Britain, Conn. 

Transvision, Inc., 385 North Ave., New 
Rochelle, N. Y. 

Ungar Electric Tools, Inc., 615 Ducom 
mun St., Los Angeles 12, Calif 

Vulcan Electric Co., Danvers 2, Mass. 
“Vulcan,”’ ‘‘Pygmy,”’ ‘‘Counterpoised."’ 


SOLDERLESS CONNECTORS. see 
Connectors, Wire & Cable. 


SOLDER, SELF-FLUXING. 
(For Silver Solders, See 
Alloys) 

Federated Metals Div., 
ing & Refining Co., 
“Gardiner” 

Kester Solder Co., 4209 
Ave., Chicago 39, Ill. 
**Rosin-Core.”’ 


Brazing 


American Smelt- 
Whiting, Ind. 


Wrightwood 
“‘Acid-Core,’’ 


SOLDERING COMPOUNDS 
(Fiuxes Paste, Liquid, Salts, etc.) 


Burnley Battery & Mfg. Co., North 
East, Pa, 

Chase ‘Brass & Copper Co., 
bury 91, Conn. 

du Pont de Nemours, Inc., E. 
mington, Del. 

Federated Metals Div., 
ing «& Refining Co., Whiting, Ind. 

& Harmon, 82 Fulton, New 


‘, . . 
Solder Co., 4209 Wrightwood 
.. Chicago 39, IL. 
McGill Mfg. Co., Ine. Elec. Div., 250 
N. Campbell, Valpariso, Ind. 
Ohio’ Carbon Co., 12508 Berea Rd., Cleve- 
land 11, 
Standard Metals Corp., 262 Broad, N. 
P. 0. Box 868, 


Inc., Water- 
I., Wil- 


American Smelt- 


Attleboro, Mass. 
Westinghouse E:ec. Corp., 
Pittsburgh, 30, Pa. 


SOLENOIDS 


Cannon E‘%ec. Dev. Co. 
Los Angeles 31, Cal. 

Comar Elec. Co., 2701 Belmont Ave., 
Chicago 18, Ill. 


Davis & Co,, Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Guardian Electric, 1627D W. Walnut St., 
Chicago 12, Il. 

National Acme Co., 170 E. 


land 8, O. ‘‘Namco.”’ 
Philiips Control Corp. 612 N. Michigan 


Ave., Chicago, ID. 
Soreng Mfg. Corp., 1901 Clybourn Ave., 
150 N. 13th, 


3209 Humboldt, 


131st, Cleve- 


Chicago 14, Ill. 
Struthers-Dunn, Inc., 
Philadelphia 7, Pa 
West Coast Elec. Mfg. ag 
Main, Les Angeles 3, Ca 
Westinghouse Electric eee P. 
868, Pittsburgh 30, Pa. 


10008 8. 
0. Box 


SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors. 
Janette Mfg. Co., 556 W. Monroe, Chi- 


cago 6, LIL 
- - Co., 1358 E. 179th Cleve- 


SPLICING GUM and TAPE. 
Friction and Splice. 


See Tape, 


SPOOLS, WIRE 


Acrometals , Inc., 606 N. 5th, Minne 
apolis, Minn. 

The Cleveland Welding Co., W. 117 
Berea KRd., Cleveland 7, O. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lak: 
Chicago 24, Ill. 

American Steel & Wire Co., 
13, O. ‘*USS.” 

Associated Spring Corp. Bristol, Conr 

Barnes Co., Wallace (Dir. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson- Raymond, Div. Assoc 
ated Spring Co., Detroit 11, Mich. 

Cuyahoga Spring Co., 10251 Berea Road 
Cleveland, 

Dunbar Bros. Co., Div., Associated 
Spring Corp., Bristol, Conn. 

Gibson Co., William D. (Div. 
Spring Corp.), 1800 
Chicago 14, IIL. 

Gibson Electric Co., 8349 Frankstown 
Ave. Pittsburgh 21, Pa. (Bery)lliu 
Copper.) 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich, 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Ohio Div., Associated Spring Corp., Da 
ton, O. 

Peck Spring Co., 
ville, Conn. 
Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 
Reliable Spring & Wire Forms Co. 3167 

Fulton Road, Cleveland 9, O. 
S. Steel Wire Spring Co., 7800 Fir 
ney Ave, Cleveland 5, O. 


Clevela 


Associated 
Clybourn Ave 


20 Grove Ave., Plain 


Associated 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 
Accurate Spring Mfg. Co., 3817 W. La 
Chicago 24, Ill, 
Aluminum Goods Mfg. Co., Manitowoc, 
Wisc. 
American 
Conn. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Detroit 11, 
Mich. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn. 

Colgate Mfg. Co. 520 Bayview Ave., 
Amityville, New York. 

Dayton Rogers Mfg. Co., 2835 S. 12th 
Ave., Minneapolis 7, Minn. 

Dunbar Bros. Co., (Div., Associated 
Spring Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, O. 

Federal Tool & Mfg. Co., 3212 Washing 
ton Ave., N. Minneapolis 12, Minn 

Gibson Co., William D. (Div. Assoc 
ated Spring Corp.), 1800 Clybourn 
Ave., Chicago 4, Il. 

Heyman Mfg. Co., Kenilworth, N. J. 

Hubbard Spring Co. M. D., 525 Centra 
Ave., Pontiac 12, Mich 

Linden & a Inc., 70 Baker, 
dence, R. 

Lyon Metal Kectuite, Inc., Aurora, Il! 

Ohio Div., Associated Spring Corp., Day 
ton, O. 

Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Raymond Mfg. Co. (Div. 
Spring Corp), Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, O. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York Al7, N. Y. 

Shakeproof, Inc., 2501 Keeler Ave., Chi 
cago 39, Tl. : 

United-Carr Fastener Corp., Dept. E-2, 
Cambridge 42, Mass. 

Wenco Mfg. Co., 1136 W. Hubbard, Ch 
cago 22, Ill. 

WLS Stamping Co., 3292 E. 80th, Cleve 
land 4, O. 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Pressteel.’’ 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wisc. 


STAMPINGS, NON-METALLIC 


Baer Co., N. 8., 7-11 Montgomery, 
Hillside, N. J. (Fibre) 
Taylor Fibre Co., Norristown, Pa. 


STARTERS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


Brass Co., Waterbury 88, 


Water 


Provi 


Associated 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics, 


STEEL—Commercial Forms and Grades. 
Alloy ‘ (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (Ss) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 

(See also Steel, Electrical, also W 
Steel) 

American Nickeloid Co., Peru 3, I. 
(DS) (Nickeloid) (Preplated) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn, (S-C0) 
(Spring) 

Carnegie-Illinois Steel Corp., Carneg'e 
Bidg., Pittsburgh 30, Pa. ‘USS 
*‘Vitrenamel”” (B-AC) (S - ACDEN) 
(T-ACN) 

Follansbee Steel Corp., 

Pa. (S-CO) (Clad) 


Pittsburgh 
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Whatever output speed you specify, 
there's an EMC gear motor to meet your 
exact requirements -— 1 r.p.m. to 6000 
r.p.m. EMC's assortment is wide enough 
to insure fitting gear units to the job. 
The right gear-motor combination will 
help make your product a winner. 


Illustrated is EMC's Model 500, finest in @ 
a fine line. It is fitted with adjustable 
speed governor and heavy-duty double 
worm gear reducer, No. A-7. 


The new EMC catalog , . 
gives all details. Write >. 
for it today. 


ELECTRIC MOTOR CORP. 


Division of Howard Industries, Inc. 
Racine, Wis. 































; —theyre coming 
_ your way NOW! 


: } It’s true! Wet Process Electri- 
3 ye cal Insulators are in good sup- 
, Who Sey g | | ply at General Ceramics now. 
Soom No matter what quantity 
3 a" | needed, you can depend on 


General Ceramics for imme- 

| diate delivery and a steady 

| supply. Quality? They’re en- 
gineered and manufactured to 
the same high standards that 
have for years made General 
Ceramics steatite insulators 
and sealed leads the accepted 
standard in the electronic and 
electrical industries. 





If you need porcelain insula- 
tors for any application — 
high or low voltage — call or 
write us today. We'll do the 
rest—and fast! 









Mia, 
Produced in various shapes to meet custom- 


_ 
AVG ——_: 
dé) er's particular problems. Heat treating, spot 





welding, other facilities. M. D. Hubbord CERAMICS and STEATITE CORP. 


Spring Company, 525 Central Avenue, KEASBEY, NEW JERSEY 
Pontiac 12, Mich. 


tH U 8 R A coe D | MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA 


SPRINGS © STAMPINGS © WIRE FORMS © WASHERS © COTTERS | 





LIGHT-DUTY REFRACTORIES, CHEMICAL STONEWARE 
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Now It’s Easy To 
BUILD VOLTAGE STABILITY 


CUCM RU UU ae ay 


Se 


VOLTAGE STABILIZER 
HEADQUARTERS 


Since 1927 


° New 
° Lighter 
¢ More Compact 


RAYTHEON VOLTAGE STABILIZERS 


Insure Peak Performance At Low Cost 


Don’t leave your product’s reputation for accuracy and relia- 
bility at the mercy of fluctuating line voltage. Raytheon Volt- 
age Stabilizers make it easy—and economical—to built voltage 
control right into your equipment. New, lighter, com- 
pact models are easy to install, require little space, never need 
adjustment or maintenance. It costs so little to be sure your 
product will never fall short of top performance, due to vary- 
ing power supply. Why not look into it? The New Raytheon 
line includes a wide choice of performance-engineered standard 
types—or special models can be custom-built to suit your needs. 
Get the complete story from “Voltage Stabilizer Headquarters” 
today. 


more 


BUILD THESE ADVANTAGES INTO YOUR EQUIPMENT 


® Positive stabilization of 
output voltage to with- 
in + VR. 

© Stabilization at any 
load within rated ca- 
pacity. 

© Quick response. Stabi- 
lizes varying input volt- 
age within 1/20 sec- 
ond. 


® Entirely automatic. No 
adjustments. No mov- 
ing parts. No mainte- 
nance. 


© Single or multiple out- 
put voltages. 


© Stabilizers can be sup- 
plied with frequency 


Many designs available compensation. 


with low harmonic dis- 
tortion of the output 
voltage wave at any 
load. 


® Wide range of designs 
including hermetically- 
sealed types. 


RAYTHEON MANUFACTURING COMPANY 

Waltham 54, Massachusetts 

Gentlemen: Please send me copy of your new Voltage 
Stabilizer Bulletin DL-V-304-C 


Name 
Position 
Company 


Street Address 


City 





Reshing’e Sons Co., John A., Trenton 


Ryerson & Son, Inc., Joseph T., Chicago, 
(ABCENST) 


rp. 
g) (Clad). 
Co., Warren, O. 
(S-ACDO) 

Timken Roller Co., Steel & 
Tube Div., Canton 6, O. (B-AN), 
(T-AC). 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel’’ 
(8-ACO) 


le, Pa., 
*‘SuVeneer.”’ 
“‘Thomas- 


STEEL, ELECTRICAL 
Sheets and Strips. 
Carnegie-Illinois Steel Co orp.» Carnegie 
Bidg., Pittsburgh 30, Pa. s”’ 
Follansbee Steel Corp., Pittsburgh 30, 


Pa. 
Ryerson & Son., Joseph T. Chi- 
cago, Ill. 


STRAIN RELIEFS. See Grips and 
Clamps Strain Relief. 


(Silicon) 


Inc., 


STRIPPERS, WIRE 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Pyramid Products Co., 2224 
Chicago 16, Ill. ‘‘Colonial.”’ 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. ‘Simplex.’ 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland O. ‘‘Speedcraft.’’ 


8. State, 


STRIPPING COMPOUNDS. See 
Cleaning Compounds, Metal. 


stirs BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘A-MP.’ 
Baer Co. N. 8., 7-11 Montgomery, Hill- 


side, N. J. 
Burke Electric Co., 3710 W. 12th, Erie, 


Pa 

Burndy Engineering ?- 107 
Blvd., New York 54, a. 

Cambridge ‘Thermionic tee 453 Con- 
cord Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. 

Federal Telephone and Radio Corp., 
Dept. F-416 100 Kingsland Rd., Clif- 
ton, N. J. 

Hart Mfg. os 211 Bartholomew Ave., 
Hartford Conn. “Diamond H” 

Howard B. Bn Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Taylor Fibre Co., Norristown, Pa. 

United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wisc. 


Bruckner 


SWITCHES, AUTOMATIC and 
MANUAL 

Float (Liquid Level) 

Limit (Snap-Action) 

Magnetic 

Mercury 

Pressure (Diaphragm) 

Thermal 

Time 

Transfer 

Vacuum 

genes and Fixture 


‘oot 
Heater (Series Multiple) 
Jack, Key and Lever 
Panel 
Push Button Snap 
(Toggle Slide, Rotary 
Remote Control ( 
Selector (Rotary Tap) 
Through-Cord Snap 
Centrifugal ( 
(See also Circuit Breakers. Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers.) 


Acro Elec. Co., $508 Superior Ave., 
(B) 


Cleveland 14, O. 
Allen-Bradley Co., 1316 S. Second, Mil- 
(ACEFJPR) 


waukee 4, Wis. 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. 
(CDGHR) 

Arrow-Hart & Hegeman Electric Co., 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State, 

Mankato, Minn. (GR) 
Automatic Switch Co. 391 Lakeside Ave., 
. J. (CHR) 
Inc., Div., The Paul Henry 
10 S. Lacienega, Los Angeles 


Chase-Shawmut Co., Newburyport, Mass. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Tl. (N) 

Comar Electric Co.. 2701 Belmont Ave., 


Chicago 18, Ill. 
Cramer Co., R. W., River St., Center- 
“Sauter” (G) 


brook, Conn. 
1012 N. Main, Elkhart, 


Durakool _Inc., 
Ind. (D) 

Thomas Edison, Inc., Instrument 
Div., West Orange, N. J. (FG) 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. (HOS) 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. (CFOPR) 

Federal Telephons and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., 
Clifton, N. J. (NS) 

Fenwal, Inc., 51 Pleasant, Ashland 
Mass. ““Thermoswitch”’ (F) 

+ Electric Co., 300 McKee, Batavia, 


Gaeet Control Co., 1200 a Kield 
. Boston 34, Mass. (LN 
aoa Co., Section Fi668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
— (ABCDEFGHIKMNOPR. 
) 

Guardian Electric, 1627-M W. Walnut 

St., Chicago 12, Tl. (CFGHN) 


Hart Mfg. Co., 211 Bartholomew Ave 
Hartford 1, Conn. (FLMPS) 
“Diamond H” 

Haydon Mfg. Co., Inc., 2505 Elm, Tor 
rington, Conn. (G) 


Sine Electric Co.. 99 Plum, Tren 
N. J, “‘Heco” ) 
Ideal” Industries, Inc., 1008 Park Ave 
Sycamore, Ill. (L) 
Lewis Engineering, Naugatuck, Conn. (s 
104 Fifth Ave., 
- ee on 
Littelfuse, Inc., 4761 Ravenswood Ave 
ccs & Th. 
Mallory & 


Inc., P. R., Indianapolis 
6, Ind. (QNPS) 


Master Electric Co., Dayton 1, 0. (C 

McGill Mfg. Co. Inc., Electrical Div 
250 No. Campbell, Valparaiso, Ind. 
“*Levolier,”” ““‘Twi-Lite’ (KP) 

Mercoid Corp., 4201 Belmont Ave., Chi 
cago 41, I. (ACDEF) 

Micro Switch Div., First Industrial Corp 
Freeport, Ill. (BFLS) 

Mines Equipment Co., 4223 Clayton 
Ave., St. Louis 10, Mo. (waterproof) 

Minneapolis - Honeywell Regulator Co 
2685 Fourth Ave., 8., Minneapolis £ 
Minn. ‘“‘Con-Tac-Tor’ (BDEF) 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 131st, Cleve 
land 8, ‘‘Namce’’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chi 
cago 44, Ill. (S) 

Powrex Switch Co. P. e., - 206, 
Watertown 72, Mass. 

R-B-M Division, Essex Wire Corp., 
Dept. D-12, Logansport, Ind. 

Beene Te a Co., Youngs 

‘a. { 

Soreng Mfg. Corp., 1901 Clybourn Ave 

Chicago 14, Ill. 


Spencer Thermostat Co., 11 Forest, At- 
tleboro, Mass. ‘‘Klixon’’ (EF) 

Square D Co., 4041 N. Richards, Mi) 
waukee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa 
(P-Slide) 

Struthers Dunn Inc., 150 N. 13th, 
Philadelphia 7, Pa. 

Telechron, Inc., Dept. H, Ashland, Mass 
(G) 

United Mfg. & Service Co., 783 N 
Water, Milwaukee 2, Wis. (G) 

Walser Automatic Timer Corp., 420 Lex 
ington Ave., New York 17, N. Y. (G) 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. (CFGHOPR) 

Westinghouse Electric Corp., P. O. Box 
866, Pittsburgh 30, Pa. 
(ABCDFGHOPRS) 

Zenith Electric Co., 152 W. Walton 
Chicago, Ill. (HR) 


TACHOMETERS 


Bristo: Company, 153 Bristol Rd., Water 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, O. 

General Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, 
Veeder-Root, Inc., Dept. 687, Hartford 2 


Conn. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 

National Band & Tag Co., 
port, Ky. 

TAPE, ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 


9683 New- 


9506 Arch, Lancas 


ter, Pa. 
Insulation Manufacturers Corp., 
Washington Bivd., Chicago 6, 
Minnesota Mining & Mfg. Co., St. Pau! 
6, Minn., ‘‘Scotch’’ 
Mitchel’-Rand Insulation Co., 
Murray, New York 7, N. Y. 


Inc., 51 


TAPE, ELECTRICALLY CONDUCTIVE. 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 


General Electric Co. Section Y90-1222, 
Appliance & Merchandise Dept., 
rt 2, Conn. 
nsulating Wire Works, Div. of 
Okonite Co., Wilkes-Barre, Pa. 
Insulating Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
Irvington Varnish & Insu‘ator Co., Irv- 
ington 11, N. J. 
Minnesota Mining & Mfg. Co., 900 Fau- 
quier Ave., St. Paul 6, Minn. 
Mitchell-Rand Insulation Co., Inc., 51 
saree New York 7, N. ¥. 
—_. tates Rubber Co., 1230 Avenue 
the Americas, New York 20, N. Y. 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. ‘‘Fibron.’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘*Vartex.”’ 


TAPE and WIRE, MAGNETIC 
RECORDING. See Magnetic Record- 
ing Tape. 


TAPES, MEASURING 
Keuffel & Esser Co. Hoboken, N. J. 


ELECTRICAL MANUFACTURING 























WIRE STRIPPERS 
for cucry erpoc’” 


E-Z AUTOMATIC 
WIRE STRIPPER 












FOOT PEDAL 


WIRE STRIPPER 









Simple and efficient. As easy to operate 
as a pair of pliers. 














COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. io springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 





Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 





A sturdy, ‘efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 




















Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- SEND FOR CIRCULARS 
ders attest to its superiority. 





Prove the merits of a Pyramid Wire Str 


aid fee Ses 
D PRODUCTS em eel hd that we may accurately gauge your needs 
2224 SOUTH STATE STREET CHICAGO 16, ILL. 


before shipping machine and instructions 








ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 








; Y \ W 


OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
51 WITH OR WITHOUT GEAR UNITS. 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
08; WRITE: ‘RAE MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 





- | Par INSULATORS 


¥. tT ALITY ¥ STRENGTH is the outstanding characteristic of Uni- 
versal Gray Porcelain Insulators . . . strength to with- 
stand physical and thermal shock; sturdiness to resist 
the attacks of heat, cold, fumes, moisture, acids; tough- 
ness to stand up and deliver years of efficient service 
under all kinds of conditions. 





























Insure that strength as the foundation of your electri- 
cal units. Check with Universal for your insulator 














ic needs. An experienced engineer will be glad to consult 

ss with you. Write, wire or phone now. 

‘ me UNIVERSAL CLAY PRODUCTS CO. 
ord 






1540 EAST FIRST STREET SANDUSKY, OHIO 






AUGUST 1948 






UT 


We 


CLUTCH PLATE 
le LALA KALA 


A DETROIT POWER 
SCREWDRIVER, with 
hopper mounted on each 
side hex-head 
\cap screws, nut and retain- 
er washer 
clutch pressure plate 

—an operation that 
greatly speeds up 
production from ap- 
proximately 120 as- 
semblies per hour by 

the old hand method 

to 360 to 480 per hour by 
this modern machine way 
.-.a happy solution of a 
problem that confronts all 
manufacturers of automo- 
tive clutch equipment. The 
nuts are positioned in fix- 
ture by means of an air 
cylinder . . . the washers 
are placed in fixture by 
hand. The machine is com- 
pletely air operated to 
eliminate operator fatigue. 


assembles 


into a 


If you have a production 
screw - driving problem, 
send sample assemblies for 
estimate. 


Nae es Dt) a 


‘2817 WEST FORT ST. e DETROIT 16, MICHIGAN 
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| Mercoid Corp. 


| Telechron. 





TEMPERATURE CONTROLS. See 
Switches; Thermostats. 


TERMINAL BLOCKS. See Strips. 


TERMINALS, See Lugs and Terminals. 


TESTING INSTRUMENTS, See 
Instruments. 


THERMAL SWITCHES. 


THERMOCOUPLES 


Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 
General Electric ‘Co., Section E-668-57, 
Apparatus Dept. Schenectady 5, N. Y¥. 
Hoskins Mfg. Co., Detroit 8 Mich. 
Lewis Engineering Co., Naugatuck, Conn. 
Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 
Rockbestos Products Corp., 842 Nicoll, 
New Haven 4, Conn. 
Westinghouse Electric Corp., P. O. Box 
1 358. Pittsburgh 30, Pa. 
ee Vi RE oe 
THERMOMETERS 


Edison, Inc., ~~, A., Instrument Div., 


. Orange, N. 
Electric Auto-Lite Co., Toledo 1, O. 


Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N, J. 
**Max-Min.”’ 

THERMOPLASTIC WIRE. 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 
ao & Co., Inc., 113 Astor, Newark 5, 


Brainin Co., < , he 233 Spring, New 


¥ 1608 Beard Ave., 
Detroit 9, Mich. 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘‘Truflex.’ 

Wilson Co., H. A., 105 Chestnut, 
ark 5, N. J. ‘Wilco.’ 


THERMOSTATS 


Barber-Colman Co., Rockford, Ill. 
Bristol Conmmpany, 153 Bristol Rd., Water- 


See Switches. 


See Wire 


New- 


bury 91, Conn. 

Cam-Stat, Inc., Div., The Paul Henry 
Co., 2310 8S. Lacienega, Los Angeles 
34, Cal. 

Edison, Inc., Thos. A., Instrument Div., 
W. Orange, N. J. 

Electro-Therm, a, 8010 Georgia Ave., 
Silver Spring, 

Fenwal, Inc., 1 Pressant, Ashland, 
Mass. 

General Electric Co., Section E668-57, 
Apparatus Dept. Schenectady 5, N. Y. 

General Thermostat Corp., 2060 Bronx 
St., New York 60, N. Y. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘Diamond H”’ 

Master Electric Co., Dayton 1, O. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill ‘“‘Sensatherm.”’ 

Minneapolis-Honeyweil Regulator Co., 
2685 Fourth Ave., S., Minneapolis 
8, Minn. 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co. 105 Forest, At- 
tleboro, Mass. ‘‘Klixon.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 
Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 
Cramer Co., R.- W., River St., 
Moline, Ill. 


brook, Conn. 

Eagle Signal Corp., 

General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 8, 
Ind. ‘‘Synchron.”’ 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2505 Em, Tor- 
rington, Conn. 

Industrial Timer Corp., 113 Edison Pl, 


Newark 5, N. J. 
» 4213 Belmont Ave., Chi- 


Center- 


cago 41 Il. 


| Miller-Harris Instr. Co., 836 N. Fourth, 


Milwaukee 3, Wis. 

Potter & Brumfield Sales Co., 549 W. 
Washington Blvd., Chicago 6, Ill. 
Square D Co., 4041 N. Richards,- Mil- 

waukee 12, Wis. 
Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 
Inc., Dept. H. Ash'and, Mass. 
United Mfg. & Service Co., 783 N. 
Water, Milwaukee 2, Wis. 
Walser Automatic Timer Corp., Graybar 
Buiiding New York 17, N., 
34 South, Mt. 


Ward Leonard Elec. Co., 
Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. Walton, 
Chicago, Ill. 


TIME SWITCHES. See Switches. 


| TOOLS, PORTABLE 


Loyd Scruggs Co., 1022 N, Sixth, St. 
Louis 1 


» Mo. 
Stanley Elec. Tools, 502 Myrtle, New Bri- 
tain, Conn. 


TRACING CLOTH and PAPER 


Arkwright Finishing Co., Providence, R.I. 
Holliston Mills, Inc. Mass. 


Ozalid Div., od 
Corp., 839, Johnston City. N. Y. 
Post Co., Frederick, N. Avonda‘e 
Ave., Chicago 18, Ill. 


TRANSFER SWITCHES. See switches. 


rageranucns FLUORESCENT 
LAST. See Fluorescent Lamp 
lealieades 


PRANSFORMERS, INSTRUMENT 
RRENT 


cu 

anme ee Corp., 35 Water, Cuba, 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, Il. 

oe Electric Co., 93 Main, Winsted, 
Sonn. 


Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., Section “ 57 
Apparatus Dept., Schenectady 5, ae 

Standard Transformer Co., AY 0. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument 
Frelinghuysen Ave., Newark 


TRANSFORMERS, POWER CIRCUIT 
— er Corp., 35 Water, Cuba, 


Chicago’ Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18 Il. 
Comar Electric Co., 2701 Beimont Ave., 


Chicago 18, Ill 
93 Main, Winsted, 


Dano Electric Co., 
Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin, 
Detroit 7, Mich. 

Electricoil Transformer Co., 417-421 Ca- 
nal, New York 13, Y. 

General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co. 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘‘Gracoil.”’ 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Jefferson Electric Co., Bellwood, I1l. 

Kenyon Transformer Co., Inc., 840 
Barry, New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 3, N. J. ‘‘N-W-L’’ 

Radio Corporation of America, Commer- 
cial Engineering, Section DR 71, Har- 


rison, N. J. 
Sola Electric Co., 4633 W. 16th, Chicago 
0, Til. 
Products Co., 401 


Linden Ave., Dayton 3, *“*Staco.”’ 
Standard Transformer Co., Warren, 0. 
Standard Transformer Corporation, 3570 

Elston Ave., Chicago 18, Il. 

Wagner Electric Corp., 6454 Plymouth 

Ave., St. Louis 14. Mo. 

West Coast Elec. Mfg. Co., 10008 8 
P. O. Box 


or s 582 


Standard Electrical 


Main, Los Ange‘es 3, Cal. 
Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
— ee Corp., 35 Water, Cuba, 


Chicago Transformer Div. Essex Wire 

Corp.. 3501 Addison, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Electricoil Transformer Co., 417 Canal, 
New York 13, N. Y. 

Federal Telephone and Radio Corp., 
Dept. “> 100 Kingsland Rd., Clif- 
ton 

Gramer (o., 2734 N. Pulaski Road Chi- 
cago 39, Til, ‘Gracoil 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Nothelfer Winding Laboratories, 11 Albe- 
mrarle Ave., Trenton 3, N. J 
“N-W-L” 

Radio Corporation of America, Commer- 
cial Engineering Section CR 71, Har- 
rison, a 

Standard Ez‘ectrical Products Co., 401 
Linden Ave., Dayton 3, 0. “‘Staco.” 

Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Il. 

VARIABLE VOLT- 


TRANSFORMERS, 
AGE 


Acme Electric Co., 35 Water Cuba, N.Y. 

Hevi Duty Elec. Co., Milwaukee, Wis. 

Sola Electric Co., 4633 W. 16th, Chi- 
cago 50, Til. 

Standard Electrical Products Co., 401 
Linden Ave., Dayton 3. O. “‘Staco.” 

Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Il. 

Superior Electric Co., 1304 Meadow S&t., 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co., Electronic Dept.. 
Thompson Rd., Syracuse, N. 

Radio Corporation of America, Commer- 
cial Engineering, Section CR 71, Har- 
rison, we 

Standard Arcturus Corp., 54 Clark, 
Newark 4, J. 


TUBES, ELECTRON (Industrial) 


Federal Telephone and Radio Corp.. 

Dept. F-416, 100 Kingsland Rd., clif- 

ton, N. J. 

General Electric Co., Electronic Dept.. 
Thompson Rd., Svracuse, N. Y. 

Radio Corporation of America, Commer- 
cial Engineering, Harrison, N. J. 
Raytheon Mfg. Co., Waltham 54, Mass. 

Standard Arcturus Corp., 54 Clark 
Newark 4, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. 
See Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


ELECTRICAL MANUFACTURING 





30 AMP. TYPE DP 
SWITCHING PLUGS 


Theseswitching plugs, with recep- 
tacles, are adaptable for switching 
from 12 volts to 24 volts and from 
positive to negative ground. Phe- 
nolic insulation, 30-amp. contacts; 


Type DP-C6-34 Plug 





drawn steel cap on plug. If feed- 
Type DP-C6-33 Receptacle through type is desired, plugs may 
be converted with all or part of 
wires used as standard connec- 


tions. 


FREE é 
Special DP-C6 Page sent upon request with 
DP-547 Bulletin... Address Dept. H-118- | 


Railway Express is part of the modern mir- 


Type DP-C8-34 Plug 


Type DP-C8-33 Receptacle + SINCE 1915 


AN NON UM 3C RIC On acle of transportation which makes the peo- 
Gs Pare ple of your community neighbors with those 


Coelgominl Myliitidy 3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. | of other cities and towns from coast to coast. 
| Neighbors . . . who depend on each other, 


near and far, for the essentials and luxuries 
A@CY 7 AUTOMATIC which contribute to our way of life. 


O| a E RS The men and women of Railway Express 


are your neighbors, too, wherever you may 
ADD PRESTIGE & GREATER live. They work with you and for you to pro- 
VALUE TO YOUR MACHINES | vide a complete shipping service for every 


Machine builders everywhere are adopting one of your business and personal needs. 
TRICO Automatic Oilers as standard 
equipment on their present and planned 


cena ways ready to serve you with speed, effi- 


You'll find them dependable neighbors, al- 


TRICO Oilers offer added sales features such as: . . . | ciency and courtesy. 
Visible oil supply . . . Thorough bearing protection i c Py . e 
. Streamlined appearance . . . Increased prestige. It’s good business to say, Ship it 


WRITE FOR CATALOG RAILWAY EXPRESS!” 


TRICO FUSE MFG. CO. Milwaukee, Wis. 
RAILWAY EXPRESS 


.. Maintains 23,000 offices (there’s one near your 








factory, office or home); 
. Uses 10,000 passenger trains daily; 


. Has 18,000 motor vehicles in its pick-up and de- 


livery services; 


Offers extra-fast Air Express with direct service to 


let JYuly solve Your problems ve 1,078 cities and towns. 


made control heaters, helical, cob. 
istances, heating units and other eee - a 
benefit vou. Our increased plant eu ee ae” soler- 
= ™ : . " rk f 
. ‘oduction requirements. cory, sem 
ceed Pron complete infomation on price and delivery 


your specifications to 


Our experience in custom 


276 WINDSOR ST. 
Hartford Element Co. Inc. HARTFORD 5, CONN. 


NATION-WIDE RAIL-AIR SERVICE 
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Faced 
Manufacture... 


PW 


WITH ESSEX 
“PACKAGED” 
WIRING HARNESS 


Scores of users have found that they save time, 
trouble and money by turning their wiring har- 
ness problems over to Essex. 


Essex One-Source service handles the intricate job of 
producing lighting, ignition and control harness 
assemblies custom-built to your exact specifications 
and complete with all manual and electrical control 
devices for quick, efficient installation. 


Through intensive specialization in wiring harness 
assemblies, Essex has developed line production 
methods of manufacturing, assembly and inspec- 
tion, making possible the economical production 
of high grade, individually tested, specially engi- 
neered assemblies. 

Investigate Essex “One-Source” service today! 


ESSEX WIRE CORP. 


WIRE ASSEMBLY AND CORD SET DIVISION 
SALES DEPARTMENT 


MONTICELLO, INDIANA 
Sales Offices: Atlanta, Ga.; Boston, Mass.; Chicago, Ill.; Cleve- 


WIRE 


PRODUCTS 


land, Ohio; Dallas, Texas; Dayton, Ohio: Detroit, Mich.; Kansas City, Mo.; Los 


Angeles, Calif.; Milwaukee, Wis.; Newark, N. J.; Philadelphia, Pa.; Portiand, 
Oreg.; San Diego, Calif.; San Francisco, Calif.;St. Louis, Mo. 
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TUBING, ALUMINUM. See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
ER. See Brass, Bronze and Copper. 
TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL, See 
Laminated Metals. 


TUBING, MICA. See Mica. 
TUBING, NICKEL and NICKEL 
ALLOY 


snpten aay Co., Waterbury 88, Conn. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y¥ .**Inco,”’ “‘Inconel,”’ 
**Monel.’ 

Revere Copper & Brass, Inc., 230 Park, 
New York 17 N. Y. 


TUBING, PAPER 


Paramount Paper Tube Co., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 


TUBING, RUBBER 


United States Rubber Co., 1230 Avenue 
of Americas New York 20, N. Y. 


TUBING, SILVER. See Silver and 
Si-ver Alloys. 


renee. STEEL. See Steel, Commer- 
1 Grades and Forms. 


Temne and SLEEVING, BRAIDED 
RIC. Textile or Glass-Fibre, 
counea with lacquer, varnish or syn- 
thetio resin. 
Bentley, Harris Mfg. Co., Dept. M-22, 
Conshohocken Pa. 
Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘“‘Turbo.”’ 
General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, I2l. 
“*Diefiex.”’ 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J., ‘‘Irv-O-Volt.” 
Mitchell-Rand 1 Co., 
See New York 7, N.Y. “‘Hy 
rac. 


‘M 

National Varnished Products Corp., 207 
Randolph | Ave., Woodbridge N. J. 
“*‘Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 
866, Toledo 1, O. ‘‘Fiberglas. 

Varflex Corp., 309 N. Jay, Rome, N. Y. 
**Vargilas.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Tuffernell.”’ 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., wipiew- 276 Fourth Ave., 
New York 10, N. “*Turbo.”’ 

General Electric Re * Plastics Div., 
Chemical Dept., prittafield, Mass. 

Husite Div., The Huse —7 Mica Co. 
171 Camden S8t., Boston 18, Mass. 

Insulation Manufacturers a. 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Fibron,”’ Irv-o-lite,’’ 
““Transflex.’’ 

Mitchell- Rand Insulation Co., 51 Murray, 
New York 7, Y¥. 

Nationa: Varnish Products Corp, 207 
a, Ave., Woodbridge, N. J. 
“"Natva 

National Vulcanized Fibre Co., Wilming- 
ton 99 Del. 

New ane, Wood Finishing Co., Wood- 
bridge, N. 

= Plastics Corp., 25 Foster, Worces- 
ter 

Varflex Corp. 305 N. Jay, Rome, N, Y. 

“‘Syntholvar. Pe 

Yardley Plastic Co., 138 Parsons Ave., 

Columbus 15, 0. 


TUNGSTEN 
(See also Contacts) 

Fansteel MetaLurgical Corp., North Chi- 
cago, IL 

Melee Co., Inc., P. R., Indianapolis 
» Ind. 


UNDERCUTTERS, MICA. See Mica 
Undercutters. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic oa Co., 391 Lakeside Ave., 


Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 

Brown Instrument Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric Co., Section H- - y 
Apparatus Dept., Schenectady 5, 

Magnatrol Valve Corp., 56 ion 
New York, N. Y. 

Mercoid Corp., 4213 Belmont Ave., Chi- 
cago 41, Ill. 

Minneapolis-Honeywell Regulator Co. 
2685 Fourth Ave., S., Minneapolis 8, 


Minn. 
Skinner Electric Valve Division, Skinner 
— Co., 130 Belden Ave., Norwalk, 


‘onn. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


VARNISHED FABRICS. See Fabrics 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 


Bakelite Corp., Unit of Union Carbide & 
Carbon mo 48, 


30 E. 42nd, 
New York 17, N. 
George C. Borthig ‘ey Inc., i High- 
way 3, es Rutherford, N. J 
Brand & Co., William, 276 Fourth Ave., 
New York 10, a. Y. ‘*Turbotuf.’’ 
» 1058 Broad, Newark 
k,”’ “Electric Lac- 
““Synthite. a 
ming Corp., Midland, Mich. 
“Silicone,”’ ‘*Silastic.’’ 
du Pont de Nemours & Co., Inc., E. I., 
Finishes Dept., Wilmington, De:. 
Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y. 
General Electric Co., Section RIMA-678, 
Resin and Insulation Materials Div. 
Chemieal Dept., Schenectady 5, N. Y. 
“‘Glyptal.”’ 
George Co., P. D., St. Louis, Mo. 
"Pedigres.” 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6 Ill. 
Irvington a, & Insulator Co., Irv- 

ington 11, N. 
. Insulator we Schenectady 1, N. Y. 


ica.” 

Michell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Monsanto pee Co., Plastics Div., 
Springfield 2, Mass. 

Schenectady Varnish Co., Inc., 100 Con- 
gress, Schenectady, N. Y. 

Westinghouse Elec. Corp., P. O. Box 
868 Pittsburgh 30, Pa. 


VARNISHES, FINISHING. See Lacquer 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 


American Television & Radio Co., St. 
Paul 1, Minn. “ATR.” 

2» Co., Inc., P. R., Indianapolis 
» In 


VOLTAGE REGULATORS. See Regu- 
lators, Voltage. Transformers, Vari- 
able Voltage. 


VOLTMETERS. See Instruments. 


VOLUME CONTROLS, RADIO. See 
Resistors; Rheostats. 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, Mo. 


WASHER, BEARINGS. 
and Bushings. 


WASHERS, INSULATING. 
See Specific Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 


Rake:ite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48,° 30 E. 42nd. 
New York 17, N. Y. 

Biwax Corp. 3445 Howard, Skokie, Ill. 

Dow Corning Corp., Midland, Mich. 
“*Silastic.”” 

General Electric Co., Sectien RIMA-678, 
Resin and Insulation no Div. 
Chemical Dept., Schenectady 5, N. Y. 

Mica Insulator Co., Schenectady 1, N.Y. 

Mitchell-Rand Insulation Co. Inc., 51 
Murray, New York 7, Y 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers, Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. 

Mitchell-Rand one % Inc., 
Murray, New York 7, 

National Vulcanized ribre’ ei ; Witming- 
ton 99, Del. 

Taylor Fibre Co., Norristown, Pa. 


WELDING EQUIPMENT 

Federal Machine & Welder Co., Cler- 
mont & Overland Aves., Warren, O. 

General Electric Co., Section E-668-57 
Apparatus Dept., Schenectady 5, N. Y. 


(ARC) 

Taylor-Winfie:d Corp. Warren O. (Re- 
sistance). 

Westinghouse Electric Corp., P. O. Box 
2025, Buffalo 5, N. ¥. (Flexarc.) 


WHEELS, FAN AND BLOWER 


Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Ill. 


WIRE AND CABLE, BARE. 


American Brass Co... , Waterbury 88, 
Conn. “‘Anacon 

American Steel a “Wire. Co., Cleveland 
13, O. 

Anaconda Wire and Cable Company, 25 
Broadway, New York 4 N. Y. 

Bridgeport Brass Co., Bridgeport 2, 


Bristol Brass Corp., Bristol, Conn. 

Cornish Wire Co., Inc., 15 Park Row. 
New York 7, N. Y. **Corwico.”” 

Electric Auto-Lite Co., Port Huron, 


Mich. 
General Electric Co., section H668-57, 
Apparatus t., Schenectady 5, N. Y 
Hudson Wire Co., Winsted Div., Win- 
sted, Conn. 
Roebling’s Sons Co. John A., Trenton 
J 


2, N. J. 
— wo Corp., Dept. EM, Rome, 


See Bearings 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (Cc) 


ELECTRICAL MANUFACTURING 


















SOLENOIDS 


AC or DC 
Industrial or Aircraft 


Vertical or Precision 
Horizontal Designed For 
Mounting Long Life, 


Efficient 
Operation, 
And Compact- 
ness 

Plunger Connec- 
tions Bushed For 
Smooth Bearing 
Surfaces 


Coils Easily 
” Replaceable 





These Solenoids incorporate Transformer Grade Silicon Iron, 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 

Our engineers are ready to solve your particular design or 
application problem. 







DEPENDABLE SINCE 1927 


PRODUCTS 


WEST COAST ELECTRICAL MFG. CO. 


10006 S. MAIN ST. 53. W. JACKSON BLVD. 
LOS ANGELES 3, CALIF. CHICAGO, Ill. 


This new Signal- 
ing Timer electric- 
ally controls time 
intervals of indus- 
trial processes with 
laboratory exact- 
ness. When the in- 
terval is started, a 
red pilot light goes on. During the interval a pointer 
shows the exact time elapsed. At the end, the con- 
trolled circuit is automatically opened or closed and 
a buzzer sounds. Sockets allow additional lights or 
buzzers in remote locations. 


If you need accurate timing—plus visual and audible 
signal attention, write us today for literature on the 
versatile new Series S Signaling Timer. There is a 
model for your particular interval, voltage 

and frequency requirements. 


INDUSTRIAL TIMER CORPORATION 


Over 400 Types of Timers for Industry 
LIS EDISON PLACE » KNOWN THE WORLO OVER’ NEWARK. N.} 
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Inrsulations 


P 


HUSITE as a trade name is becoming synonymous everywhere 
as a mark of excellence in electrical insulating materials. We 
are in a position to supply either BASIC RAW MATERIALS 
or final FINISHED FABRICATED PARTS on items indicated in 
the partial list below: 


GROUND MICA © NATURAL MICA © BUILT-UP MICA * LAMINATED 
PHENOLICS * VULCANIZED FIBRE * COTTON TAPES & SLEEVINGS 
VARNISHED CAMBRICS ©  VARNISHED TUBINGS 
FIBERGLAS PRODUCTS * SLOT INSULATING PAPERS 


Are You an Appliance, Motor, Industrial Heating 
or Electrical Parts Manufacturer? 


If so, we suggest you review your present 
insulating parts and send us an inquiry. 


HUSITE DIVISION of 


THE HUSE LIBERTY MICA CO. 


ESTABLISHED 1839 
171 Camden Street ° Boston 18, Mass. 


eeeerereses® 


TYPE Z 


Four pole, shaded pole 
Induction, 3!/4” dia. 
115 OR 230 VOLTS 
50 OR 60 CYCLES 

Free speed, 1700 RPM 

Load speed, 1550 RPM 


TYPE F 


SOE CHE CCHCEEE CEE CHEF 


Shaded pole induction 
Tiny—2 9/16” x 2 15/64” 
115 VOLTS, 60 CYCLES 
Free speed, 3100 RPM 





TYPE U 


Universal AC-DC 
115 Volts or 230 Volts, AC 
115 Volts or 230 Volts, DC 
Speeds from 2000 to 


2600800000068 SSCeeSeS Oe BOSS SSeesoreseeerS 
eeegeeseoees 





| Heinze Electric Co 
i 685 Lawrence Street : 
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of the Rockies 


FOR 
ARMY-NAVY 
CONTRACTORS 


PEERLESS is currently supplying her- 
metically sealed transformers at a 
rate exceeding 1,500 per week. 


PEERLESS has facilities in the plant 
for complete type testing, eliminat 
ing long delays. 

TRANSFORMERS can be inspected and 
accepted in the Peerless plant by 
Army and Navy inspectors. 


ELECTRICAL PRODUCTS 
DIVISION 


PEERLESS guarantees these trans- 
formers to meet and pass JAN-27 
specifications. 


PEERLES 


6920 McKinley Los Angeles 1, 
Frazar & Hansen, Ltd 

301 Clay St., San Francisco 11, 
Exclusive Export Agent 


ettle your 
olenoid 


REQUIREMENTS! 


Make sure with solenoids of long es- | 


tablished quality, designed and built 


Avenue, Calif. 


Calif. 








for your particular job. 


means “DAVIS-MADE" 


Over 30 years specialization in solenoid engi- 


| Gibson Co., 





neering, with the facilities of TWO large, most 
modernly equipped plants, assure prompt produc 
tion with greatest satisfaction. Cost-saving 
made possible by the fact that hundreds of 
special parts have become standard with Davis. 


Use D. W. D. cooperative engineering service! 
Wire, write or send B/P or samples for esti- 
mate—and ask for catalog. 


Solenoids, Coils, Transformers—any magnetic 


winding. Wire, phone or write. 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 


Thermoplastic (T) 

Coaxial Cable (X) 

American Electrical Heater Co., Detroit 
2, Mich. (B) 

American Phenolic Corp. 1830 S, 54th, 
Chicago 50, Ill. 

American Steel & Wire Co., 

13, O. |**Amerbestos,”” ‘‘Amerclad.’ 
“Ampyrol,’” “‘USS"” (ABCT) 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 
(ABCTX) 

Belden Mfg. Co. 4633 W. 
Chicago 44, Ill. (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York io, N. ¥. “‘Turbotherm’”’ (T) 

Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I, (ABCT) 

Cornish Wire Co., Inc., 15 Park Kow 
New York 7, Y. “‘Corwico.’’ (BT) 

Electric Auto-Lite Co., Port Huron, 
Mich. (AB) 

Essex Wire Corp., Fort Wayn, 6, 


Cleveland 


Van Buren, 


Ind 
(BT) 

Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J 
“Intelin’’ (TX) 

Genera! Electric Co., 
Appliance and Merchandise Dept. 
Bridgeport 2, Conn. “*Flamenol,” 
“Formex,”’ ‘“‘Glyptal,”’ ‘‘Versatol.’’ 
(ABCX) 

Lewis Engineering Co., Naugatuck, Conn 


(A) 

National Electric Prod. Corp., Pittsburgh 
30, Pa. (A) 

Okonite Co., Passaic, N. J. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. (TX) 

Plastic Wire & Cable Corp. 405 E. Main 
Jewett City, Conn. (TX) “PWC” 

Radix Wire Co., 2800 E. 55th, Cleveland, 
O. (A) 

Rockbestos Products Corp., 844 Nicoll, 
New Haven 4, Conn (AT) 

Roebling’s Sons Co., John A., Trenton 2, 


N. J. 

Rome nite Corp., Dept. EM, 
N. Y. (BT) 

Royal Electric Co., Inc., Pawtucket, R. I. 


United Mfg. & Service Co. 783 N. 
Water, Milwaukee 2, Wis. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
**Ru-Laytex’’ (BT) 


WIRE FORMS 


Accurate Spring Mtg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.) Bristol, Conn. 

Barnes-Gibson-Raymond, 6400 Muler 
Ave., Detroit 11, Mich. 

Cuyahoga Spring Co., 10270 Berea Road. 


Cleveland 2 
(Div. Associated 


Section A50-122 


Rome, 


Oo. 
William D. 
Spring Corp.), 1800 Clybourn Ave., 

Chicago 14, Ill. 
Hubbard Spring Co., M. D., 525 Centra: 
Ave., Pontiac 12, Mich. 
Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 
Raymond Mfg. Co., (Div. 
Spring.), Corry, Pa. 
Reliable Spring & Wire Form Co., 
Fulton Road, Cleveland 9, O. 


Associated 
3167 


U. 8. Steel Wire Co. 
Cleveland 5, 


WIRE, MAGNET 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, Y 

Belden Mfg. Co., 4633 W. 
Chicago 44, I 

Chase Brass ‘& Copper Co., Inc., Water 
bury 91, Conn 

Electric Auto- Lite Co., Port Huron, 
Mich., ‘‘Formvar "’ Vega Chromoxide.”’ 

Essex Wire Corp., Fort Wayne 6, Ind 
**Extra-Test.”’ 
Chemical Dept., Pittsfield, Mass. 

General Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. 


“*Formex.”’ 
Hudson Wire Co., Winsted Div., Win 
844 Nico” 


7800 Finney Ave. 


Van Buren. 


sted, Conn. 
Rockbestos Products Corp., 
New Haven 4, Conn 
Roebting’s Son Co., John A, Trenton 2, 


‘a. 
Rome Cable Corp., Dept. EM, Rome, 
) ie 4 


WIRE, MAGNETIC RECORDING. 
See Magnetic Recording Tape and 
Wire. 


WIRE, NICKEL. See Nickel and Nickel 
Alloys. 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable Co 
Dorchester 25, Mass. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. 

Driver-Harris Co., Harrison, N, J. ‘‘Ad- 
vance,’ “‘Chromax,”’ ‘‘Nichrome.’’ 
Hoskins Mfg. Co., 4445 Lawton Ave., 
Detroit 8, Mich. ‘‘Chromel,”’ ‘‘Copel.’’ 
Jelliff Mfg. Co, C. O., Dept. L-202, 48 
Pequot Rosd Southport, Conn. 

**Kantha). 
Wire Div., 


Lewis Eng. Co., 
Conn. 


WIRE, SILVER. See Silver and Silver 
Alloys; Nickel Silver, 


Naugatuck, 


WIRE STRIPPERS. 
Wire. 


See Strippers. 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 
and Assemb:ies, Wire. 


WORMS AND WORM 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw. Keys and Wrenches. 


YARNS, BRAIDING & SERVING, See 
Fabrics, Insulating. 


ZINC 


Federated Metals Div. 
ing & Refining Co., 120 Broadway, 
New York 5, N. Y. 

New Jersey Zinc Co., 169 Front, 
York 7, N. Y. ‘‘Horsehead.”” 


WHEELS. See 


American Smelt- 


New 


WANTED 


A well established Midwestern Corporation has an 
opening for an electrical engineer familiar with ther- 
mal type circuit breakers and related devices. The 
applicant must be capable of taking complete charge 
of a development program, Salary commensurate 
with ability and experience. Box J-126, c/o Electrical 
Manufacturing, 1250 Sixth Ave., New York 20, N. Y. 


WANTED—MANUFACTURERS 
REPRESENTATIVE 


Some choice territories still available for competitive 
line power and distribution transformers. Please sub- 


mit full details. 
turing, 1250 Sixth Ave., 


Box J-129 c/o Electrical Manufac- 
New York 20, N. Y. 


APPLIANCE LINES WANTED 


Eastern Organization—Baltimore to Boston—with 
New York City display rooms—wants exclusive sales 
representation of Western made Appliance Lines. 


EXPERIENCED — 


ABLE 


FINANCIALLY 


STRONG Technical Product Company, 369 Lex- 
ington Avenue, New York, New York. 


OPEN TIME AVAILABLE 


Wanted prime and subcontract work on electrical 


assemblies and electronic devices. 


Engineering, manu- 


facturing, shipping facilities. Nothing too large or 


too small. 


Box A-130 c/o Electrical Manufacturing, 


1250 Sixth Ave., New York 20, N. Y. 
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NATIONAL 


Etkiuce! 





DUAL-SPEED HYSTERESIS 


TYPE SYNCHRONOUS MOTOR 














* 


All the significant new plas- 
tics materials, machines, 

* products —-——only at this | 
great exposition can you | 
see and compare them, in | 
one place, at one time! Here 


* 
° the nation's top plastics 
experts, representing every 
Sully Wh , 


Rated for 115 v. and 220 v., a.c., 
from 1/50 to 1/150 H.P., depend- 
ing on speed and frame size: base 
or face mounted. 


REVERSIBLE WHILE RUN- 
NING! 


CHANGES SPEED WHILE 
RUNNING! 


MODEL ALH Simple SPDT switch instantly 
FRAME SIZE reverses motor while running, at 
3%” x 4-5/16” either speed. Speed control by 
DPODT switch ... for 900 and 
1800 rpm (also will be for 600 
and 1200, 1800 and 3600, and 
combinations as 900 and 3600 
rpm). Combine for tow speed for- 
ward, high speed reverse, and vice 
versa. Absolutely constant torque 
thruout rotor revolution, eliminat- 
ing ‘‘wows"’. I-phase and 2-phase 
in either frame, and also 3-phase 
in ‘G’ frame. Single-speed units 
available at higher H.P. ratings. 






























phase of the industry, are 

° gathered together, for you 

to consult on your own man- 

P ufacturing, merchandising 
and sales problems. For 


ideas, for product data, for 
quality-boosting, cost- | 





MODEL GH 
FRAME SIZE 
4%” x 5%” 


ALL IN ONE 


PLACE reducing information, for | = 
ALL AT ONE J the whole current picture of 
TIME plastics — America's most | 
. available material — the | DUAL-VALUE CAPACITOR 


exposition is a must for all TYPE SYNCHRONOUS MOTOR 


progressive executives. 


kk * 
* 


For guest tickets to the show, write on 
‘your own business letterhead to 
The Society of the Plastics Industry, 
295 Madison Ave., New York 17, N. Y. 










MODEL GS295 
FRAME SIZE 
4%” x 5%” 



















in our opi 
Model GS295 ée- 


NATIONAL PLASTICS ea? 


type 


Cathy On ON | EFFICIENCY 53% AT FULL LOAD 


Rated at 1/12 HP at 1800 rpm, 110 v. and 220 v., a.c., 
with high starting torque exceeding full load. Shows only 


Sponsored by | 40° temperature rise up to full toad and is, therefore, 


: ‘ rated for continuous service. INSTANTLY REVERSIBLE 
The Society of the Plastics Industry WHILE RUNNING; extremely quiet in operation and 


highly economical in use. 





GRAND CENTRAL PALACE 


a 
SEPT. 27th to OCT. Ist | ELECTRIC INDICATOR CO. 


PARKER AVENUE STAMFORD, CONNECTICUT 
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MSGILL 


TRADE MARK 


ONLY McGILL MAKES 


SWITCHES 


aGae MANUFACTURING CO., INC. 


250 N. CAMPBELL 


POSITIVE ACTION 
FROM ANY ANGLE 


The patented universal pull lever action of LEVOLIER Switches 
provides instantaneous control from any angle. Their high 
quality, watch-like construction guarantees dependability and 
longer service. Specially designed sizes and types are easily 
applied to motors, fans, electrical appliances and lighting fixtures. 

Model Number 41, shown here, is the most compact 6 amp. 
switch on the market today — only %” thick. Particularly adapt- 
able for canopy mounting. Qualifying for a “T’’ Rating by Under- 
writers’ Laboratories, through many years service, it will safely 
take an initial surge of 48 amps. — eight times its rated capacity. 


A complete description of the 
many types and sizes of 
LEVOLIER Switches is found 
in McGILL Catalog No. 43. 
Send for your free copy 
today. 


Electrical Division 


iia ai 





Littelfuse Makes 
with “In-Line” 





VALPARAISO, INDIANA 


3 amp. 
125 volt 


6 amp., 125 volt 
Double pole 
Double throw 


SORENG Intermittent 


ly 


~ 
is 
s 


Headline News 
Fuse Retainer 


Pre 
(Cha 
Pali 
WZ 
: TI 


Littelfuse’s latest development: the “‘in- 
line” fuse retainer for fingertip ease in 
fusing. Precisely molded of high im- 
pact bakelite and designed primarily 
for low voltage applications: car radios, 
heaters, spot lights and other automotive 
trouble spots where a fool-proof easy- 
to-handle fuse installation is desired. 
The strongly spring-locked retainer 
opens with a “push-and-twist” of the 
finger tips. Inside, the fuse rests 
against knife-edged, cup contacts that 
assure greatest degree of contact with 
lowest voltage drop. Doubled wall 
thickness at juncture of shoulder and 
lower body. a Peo, 


< 


~ 
< 

= 

= 


LITTELFUSE 


Y 


t 


The Littelfuse ‘‘in- 
line’ retainer is 
available in a 
variety of har- 
Nesses to fit your 
own specifica- 
tions. Larger 
opening at either 
end uses up to 
#12 standard 
automotive wire. 
Available for all 
standard automo- 
tive fuse sizes. 
Retainer may 

had with or with- 
ovt wire leads 
and terminals, 
with or wi 


Queoyporated 


4761 N. RAVENSWOOD AVE., CHICAGO 40, U. S. A. 
WITE-T-LITE © SWITCH-LITE © IGNITION FRITZ © NEON INDICATORS 
SWITCHES ¢ CIRCUIT BREAKERS ¢ FUSES , MOUNTINGS AND ACCESSORIES 


Perfect for manufacturers of machines which 
require Solenoids with positive and quiet 
operation. This is our No. 4760 type unit, 
specially suitable for all intermittent duty 
applications where a pull up to 12 pounds is 
required at a stroke up to 1% inches. In the 
sealed position, the Solenoid will develop a 
pull of appoximately 30 pounds. Its amazing 
quietness in the sealed position is due to the 
double-shading coil feature. Designed to fit 
your particular requirements and available at 
attractive SORENG production line prices. 
For further details ask for Bulletin M-88 


More Pull 
Quieter 


Operation 


1901 CLYBOURN AVE., CHICAGO 14, ILL 
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TA 


DESIGNED FOR YOUR 
SPECIAL APPLICATION 


Electro-Therm engi 
yY equipped to design 


eating units for app 







LEAD SHEATHED 
FOR PLATING.” 












HEATERS 


HEAVY-DUTY Let 
INDUSTRIAL ELECTRO-THERM 


Solve Your Next 





AT LEFT —A TYP? 
NOTHELFER BUIL 
TRANSFORMER 


Etec yNO-reie INC. | ove: _— ene 



























e Heating Problem 


montis onthole perience in the 


manufacture of spe- 
cials at cost that 
compares favorably 
with standard types. 
iss! teint Built-in quality 

Radio Coils, Transformer Coils, || proved by years of 


tgtdic Coils, Transformer Coils, 
Pont rubs and Forms, Pores || actual use. 


SUBSIDIARY OF AMERICAN INSTRUMENT CO., INC. 
8026 Georgia Ave., Silver Spring, Maryland 








Ceramics. 

For Sealing From l10VA to 300 
Base Terminals, Socket ‘termiaas, || KVA Dry-Type Only, 
ight Fixtures. 

<a anon Both Open and En- 





Coils, Transformers, Condensers. cased, l, 2 and 3 


For Potti 
COM POU NDS ‘Satin Peeters, Light Units, Phase. 15 to 400 
Leading Coils, Condensers. Cycles. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and culmea for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. saivamice iain 


partment for BX or c 
ae —e duit from % to 15 


SCREW MACHINE PRODUCTS 2a 
it eae Law ue 
Modern plant equipped to ‘ WL p C 


produce accurate work in 


crete: | IO) Mame 


LINDEN & CO., Inc. WINDING LABORATORIES 


70-82 Baker Street 
Providence, Rhode Island 11 ALBERMARLE AVE. TRENTON 3, N. J. 
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@ UNIDIRECTIONAL @ SYNCHRONOUS or REVERSIBLE @ WITH or WITHOUT GEAR REDUCTION 
@ UP TO 1/30 HORSEPOWER @ ALSO FAN BLADES 134” TO 12” 


BARBER-COLMAN COMPANY @ 


USE BARCOL MOTORS 


FANS TOYS 

HAIR DRYERS PUMPS 

SPOT HEATERS VAPORIZERS 

OIL BURNERS VENDING MACHINES 
DISPLAY TABLES FACSIMILE RECORDERS 
VENTILATORS AND MANY OTHER 
PROJECTORS POWERED PRODUCTS 


FOR 


ROCKFORD, ILLINOIS 





Are we still addressing 
you correctly? 


The envelope which brought you this copy of ELEC- 
TRICAL MANUFACTURING was addressed in ac- 
cordance with the latest information we received 
from you or your company. If there has been recent 
change in your title, division or department or in 
your company name or address, let's hear from you, 
please, so that we can make these changes in our 
reader records promptly. 


J. A. Campbell, Director, Reader Service 


ELECTRICAL MANUFACTURING 
1250 Sixth Avenue New York 20, N. Y. 





ANNOUNCES 
THE NEW 
No. 22 
“TWIN-CLIP" 


Has Jaws on Both Ends — New and Different! 


Both jaws may be opened at the same time, or either jaw 
separately. 2'' long, cadmium piated steel, has screw con- 
nection. 

Used for quick splices, testing or repairs. For racking ar- 
ticles in industrial processing, holding record cards, etc. 


Send for FREE SAMPLES and Complete Catalog 601 


DLAC LO 


1603 E, 31st St. 
Cleveland 14, O. 





OR those small insulators 
requiring high dielectric 


F 
and mechanical strength 
specify LAVITE. 
close-grained steatite ceramic. 
May be machined, threaded or 


the rugged, 


| tapped to close tolerances with- 
Ideal for 
resistors, coil forms, capacitors, 


Test 


out costly rejects. 


tube bases, bushings, etc. 


samples gladly furnished on 





request. 
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@ ENGINEERING SERVICE 


@ Engineered to stand up under extreme changes in vibration, 
heat, and speed. 


@ Precision machined from the best materials to fit right for faster 
motor assembly. 


@ Choice of leading motor makers for lasting, trouble-free service. ALL TYPES + ALL SIZES 


@ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers 1 SUOCE ROM rem FO COAST 


are ready to work with you on all of your Write feday for your copy of the 


commutator problems. New KIRKWOOD CATALOG 


SEND YOUR PRINTS TO DEPT. M showing all types and dimensions 


Se 


COMMUTATORS 


THE KIRKWOOD COMMUTATOR CO. © 1345 CARNEGIE AVE. © CLEVELAND 15, OHIO 
RE AN OTRO ARE RES TT OS ENR cSRNRORRERIIEE CE 








MINIATURE = revoLUTIONARY SOLDERING IRON 


R L L AY S | New Iron Steps Up Efficiency . . . Boosts Output 
TT Soldetron 


1 RMA Siisten Tr. Mark Reg., Pat. Pend. | 
— — 


Fingertip control... | 


. . ‘ ce © Whitin ent 3 ; . wet 8 Permits long périods 
A quality, low-priced line of miniature relays. Hum do the job of @ 200 weit iron. of soldering te 


f i ; Readily interch ip- : 
ree AC operation on voltages from 6 to 115 volts © Reotiy tatenel apts tip-heads; fatigue .. . High 


6, 12, 24, 32 volts DC and plate circuit types. © Easy to use for every type of Working output. . . 
soldering. Low current drain. 


Write for complete relay and transformer catalog. 
STANDARD ELECTRICAL PRODUCTS CoO. 9 
401 LINDEN AVE. DAYTON 3, OHIO 
> “Sie : —_ 
Ready for attach- 
‘ emer oe — ae aa : ment and operation > one 
ortiov Ac. =e —— 
50-60 cycles through 
transformer supplied wo 
with iron, or 6-8 volt A.C. or 
D.C. without transformer (from 


an automobile battery). 
x 15/16”; ship. 





Overall size 91/4” 
Ch wt. approx, 4 Ibs. 


pats IDEAL FOR PRECISION WORK: Revolutionary in design, 
this featherweight precision iron has all the advantages of light 
} go and small sine. making it ideal for fine precision work 
‘hard-to-reach"’ places. 
NEW FEATURES: Weighs only 3 ounces .. . Heats up in 20 
seconds from a cold start . . . Fingertip button permits control 
of temperature to suit any operation . Retains heat with switch 
off up to one minute, thon requires only 3 seconds to reheat 
for operation at maximum efficiency . . . Bakelite handle with 


‘(OR ELECTRIC HEATING APPLIANCES cork covering insures comfortable cool grip. 


PRICE, including transformer and Tip-Head “‘A’’, $13.95 
Manufacturers: Order sample unit, test its great efficiency! 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 
Dept. E.M. 
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FORMVAR MAGNET WIRE, insulated with vinyl acetal 
resin varnish, is abrasion resistant. Under heavy wind- 
ing tension it elongates to the breaking point of the 
copper wire without cracking or rupture of insulation. 
The Formvar film will not become brittle after pro- 
longed exposure to high operating temperatures’. Space 
factor is identical with plain enamel. 

Formvar resists moisture and treating solvents such 


as petroleum naphtha and coal tar derivatives. In di- 


*Based on AIEE temperature rating this is 
a class A material capable of withstanding 


r . . . a“Hottest-spot” temperature of 105° C which 
(.001”) of insulation. For complete detailed informa- is a rise of 65°C over an ambient of 40°C. 


electric strength, it withstands 1000 volts per mil. 


tion on magnet wire and coils, write Anaconda Wire 


and Cable Company, 25 Broadway, New York 4, N. Y. - 
or 20 N. Wacker Drive, Chicago 6, Illinois. ssn Amalie 


LOOK TO FOR ENGINEERED MAGNET WIRE AND COILS 
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The A. W. HAYDON Company has prepared this interesting 


and informative catalog sheet to acquaint manufacturers with 


the advantages of the Chronometric D. C. motor in industrial 


applications. 


lists data regarding speed, voltage ratings, torque 
curves and applications. Send for your copy today. 
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Don’t put up with De assemblies when it is so 
easy to get ms RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT 
mounting . . . all combined into one compact, easy 
to use power package. Py 

Master Gearmotors, available in A l l a nm be] | e p C Cc k | =] = 
millions on millions of combinations of types and rat- 
ings, permit you to use a power drive on each job 
that's just right . . . a power drive that will add greatly 
to the compactness, appearance, and economy of 
each of your applications. 

re Master Gearmotors to increase the salability 
of your motor-driven products . . . improve the 
economy and productivity of your plant equipment. 


They're the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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“The elements and thermostats that Horton has used from 
Westinghouse for a good many years have proved their 
quality with consumer satisfaction”. 


. ‘ . . . . 
Want this same type of engineering service for your product: Thcuiecens Gaal ie Giaes Eilean Muschi toseer is 


It’s ready now to help you. Write, wire or phone Westinghouse the famous Westinghouse Uni-Therm, especially designed 


; - . 7 for extremely close temperature control regardless of 
Electric Corporation, Dept. M-8 Meadville, Pennsylvania. heat “takeout”. 


J-10328 


THERM-A-NEERING —A Heat and Control Engineer- 
ing Service That Offers: 


Engineers—thermal and electrical engineers to work 
with your own staff. 


Research—a well-equipped laboratory for testing full- 
scale models. 


Production—a modern plant devoted entirely to heating 
units and controls. 


Experience—world’s largest maker of bimetallic 
thermostats, Westinghouse has sold over .15 million. 


Westinghouse 


PLANTS IN 25 CITIES . 2+ , OFFICES EVERYWHERE Slotted-ribbon construction of heating elements allows 


predetermined heat distribution to get heat where it 's 
% most needed. Flat element permits flexibility in desixo 
all and method of production of the ironer shoe. 





